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1.0 INTRODUCTIOlY 

This plan of action is prepared to address two additional sites identified as part of the Installation 
Restoration (IR) Program for the Naval Submarine Base Groton, New London, Connecticut (NSB- 
NLON). Soils containing petroleum hydrocarbons were discovered at these sites during a subsurface 
investigation performed for replacement of the quaywall conducted by Morrison Geotechnical Engineering 
in the Fall of 1989. The results of these analyses are discussed in Section 2.0. After identifying this 
condition, the Navy decided that Step I site inspections were appropriate for the Pier 33 and Berth 16 
sites. In addition, the USEPA and CTDEP requested that this site inspection also include the former 
incinerator located at Berth 16. Because of the proximity of the former incinerator to Berth 16, 
they are combined into one site for evaluation and investigation purposes (Site 20). The new 
investigation sites at NSB-NLON are illustrated on Figure l-l, along with the Step I and Step II sites 
previously investigated. 

This Plan of Action for these additional sites is an addendum to the Final Plan of Action, dated 
April 1989, prepared for the original seven Step I and four Step II sites. 

This report includes revisions to respond to TRC written arguments as enumerated below: 

l U.S. EPA, February 14, 1992 

l CTDEP, December 18, 1991 

l Town of Waterford, November 18, 1991 

Revisions to the report are in bold print. 

Atlantic’s point of contact (POC) at the Subase for this project is Mr. William Mansfield. Mrs. 
Deborah Stockdale is the Engineer-In-Charge (EIC) representing the Northern Division of the 
Naval Facilities Engineering Command, Lester, Pennsylvania. 
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2.0 SITE BACKGROUND 

Information regarding general site background for NSB-NLON can be found in the April 1989 
Plan of Action. Site background information regarding the new sites that are to be investigated is 
presented below. Site history information was obtained from a number of different sources which 
are listed below. The following sections on site background are based on information obtained from 
these sources. 

l Previous Site Investigations/Reports: 

m Atlantic Environmental Services, Inc., 1989, Plan of Action - Znstallation 
RestoMion study: Naval Submarine Base - New London, Groton, Connecticut, 
final, prepared for Northern Division Naval Facilities Engineering Command. 

w U.S. Navy, 1991, Preliminary, DraJt Environmental Impact Statement: l%ames 
River Dredging Project. 

m Morrison Geotechnical Engineering, Nov. 1989, Appendix D to a Geotechnical 
Data Report to Oak Point Associates on The U.S. Naval Submarine Base, 
G&on, Connecticut. 

- Morrison Geotechnical Engineering, Dec. 1990, A SuppZement Geotechnical 
Data Report to Oak Point Associates on The U.S. Naval Submarine Zkse, 
Grofon, Connecticut. 

- Envirodyne Engineers, Inc., 1982, Initial Assessment Study: Naval Submarine 
Base, New London, Connecticut, prepared for Navy Assessment and Control 
of Installation Pollutants Department. 

- Naval Facilities Engineering Command, 1988, Master Plan for Naval 
Submarine Base, New London. 

l Aerial Photographs: 

- U.S. Environmental Protection Agency (USEPA), March 1992, Sire Analysis: 
New London Submarine Base, Groton, Connecticut. 

- U.S. Navy, May 23, 1959, Dec. 1963, May 24, 1964. 

- Connecticut Department of Environmental Protection, Aug. 24, 1952, Mar. 
2,1965, Mar. 27, 1975, Apr. 17, 1980, Mar. 23, 1986. 

l Interviews with Base Personnel: 

- Mr. Robert Morgan - Department of Public Works, Engineering Division 
w Mr. William Mansfield - Department of Public Works, Environmental Division 

NSB-NLON FIELD SAMPLING PLAN -3- FEBRUARY 1993 



l Base Records (only those containing pertinent data are listed): 

- U.S. Submarine Base, New London, Conn. Improvements to June 30, 1919, 
Drawing. 

- Map of U.S. Naval Submarine Base, New London, Conn. Showing conditions 
on June 30,1943, Drawing No. A145 

- U.S. Naval Submarine Base, New London, Conn. Dredging for Berthing of 
Reserve Fleet, Plan, Sept. 4, 1945, Drawing No. 420,045. 

- U.S. Naval Submarine Base, New London, Conn. Dredging for Berthing of 
Reserve Fleet, Borings and Sections, Sept. 4, 1945, Drawing No. 420,046. 

- Map of U.S. Naval Submarine Base, New London, Conn. Showing conditions 
on June 30,1947, Drawing No. A197. 

- Dept. of the Navy, Bureau of Yards and Docks. Master Shore Station 
Development Plan, Part IV Section 6, Area Development Plan Utilities, 
Fuel Oil & Diesel Oil Distribution, February 15, 1954, Drawing No. 
641219. 

- Dept. of the Navy, Bureau of Yards and Docks. Repairs to Low Pressure 
Compressed Air Line North of Pier 17, November 4, 1954, Drawing No. 
659943. 

- Existing Storm Sewer System, Louriero Engineering Associates, April 28, 
1981, Drawing Nos. 2049838; 2049839; 2049832 and 2049833. 

- Laboratory Resources, Inc., Brooklyn, Conn. Sample results for soil sample 
collected from trench dug next to building B-157. Report date: Oct. l&1991. 

- Petro-The tank test at fuel oil tank near Building 175, May 22, 1990. 

- Alpha Analytical Laboratories, Warwick, Rhode Island. Sample results for 
soil and ground water samples from boring B-30 and B-32. Report date: Sept. 
27, 1989. 

l Other: 

- Dept. of The Interior, United States Geological Survey, 1984, GeoZogic 
Quadrangle Maps of the United States, Topogmphic Map of the Uncasvdle 
Quadmngle, Connecticut, 1893,1939,1952,1958 and 1984. 
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2.1 Pier 33 Site Background 

The current general layout of this site is shown on Figure 2-1. The site property is generally 
level and is covered by either buildings or pavement. Utilities at the site include storm drainage, sanitary 
sewers, telephone, electric, and compressed air. 

This area of the Subase was undeveloped until around 1946. The mean high water elevation of 
the Thames River was at the toe of the railroad embankment slope at that time. In 1946 the waterfront 
was extensively renovated to berth the reserve fleet. The area was dredged and filled. Bulkheads, piers, 
and support buildings and utilities were constructed. Fill was obtained from a reported clean upland 
source near Dow Chemical. Building 175 was originally constructed for battery electrolyte (sulfuric acid) 
storage. The building was completely filled with large above ground storage tanks. These tanks were 
connected to the piers by underground pipes located in the acid trenches as shown in Figure 2-l. 
There are no known or reported spills from the electrolyte storage and transfer system. 

Currently, no underground steam or fuel oil utilities service this building other than by its own 
underground fuel oil storage tank. This underground tank is located on the southern side of the building. 
Based on a tank test performed on May 22,1990, no leakage was identified. The tank test results 
are included as Appendix A. On the northern side of this building there is another underground diesel 
storage tank that services an emergency generator for the sewage lift station. The acid storage tanks in 
Building 175 and underground acid piping have been removed. Building 175 is presently used for storage 
and administration. 

During a geotechnical investigation for replacement of the quaywall, #2 fuel oil was detected 
in subsurface soils at the Pier 33 site. Total petroleum hydrocarbons were detected at 1100 ppm 
at test boring B-30. The location of boring B-30 is shown in Figure 2-1. Fluorescence analysis 
indicated the hydrocarbons present to be #2 fuel oil. The laboratory report for sample B-30A and 
pertinent boring logs from the geotechnical investigation are included in Appendices B and C, 
respectively. Sample results from sample B-30A are summarized in Table 2-1. Samples were not 
collected from any other boring locations as no petroleum contamination was evident based on odor 
and visual examination. 

Based on the boring logs from the geotechnical investigation, a geologic cross-section was 
prepared (Figure 2-2). As the cross-section shows, the fill placed in this area consists primarily of 
poorly sorted sands which overlay a grey quartzite and biotite granite gneiss bedrock. The depth 
to bedrock ranges from five to twenty feet. The bedrock slopes downward towards the Thames 
River. Ground water is present at approximately four feet below ground surface. The inferred 
ground water flow direction is to the west towards the Thames River. 

A visual inspection of the site was conducted by Atlantic. The only evidence of potential 
contamination or spillage observed was a small area of what appeared to be oil stained soils near the fill 
pipes for the underground heating oil storage tank on the south side of the building. 

2.2 Berth 16LFormer Incinerator Site Background 

The current general layout of this site is shown in Figure 2-3. The site topography is generally 
level and is either covered by buildings or pavement. Utilities at the site include storm drainage, sanitary 
sewers, telephone, steam, electric and compressed air. 
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TABLE 2-1 
SUMMARY OF EXISTING ANALYTICAL DATA 

PIER 33 AND BERTH 16/FORMER INCINERATOR 

: f, 3.:: :: ,... ::.,.: :. .,., _,:, ,:.:: ,:...: . .:::,::: ::, :,: ..: ,: .: :)> ,:::: .::: -: ... >.::::.:::, .,.. .,: : :: ..: .’ :. ... : 
: ,.~ ,,,(,. ::,,::,::::::::::::.::: :.,.:.:.: :. :: .,:>>. : ,::.::: j.::. :. . :. ::.A.,:: ),.:::::.,:,:j,::..: : i::::.,::‘,:, :: :I,. :.‘::.:...y:; .:. : .,: .y:.: T&l 

,. 
. . . . . . . . . . . . . . . . . ,. .:...:; .“::::.::..:.:.:::::.::::. . .::.:: : .:.>,.T.: :: ::.:::,::: :: :: .::x .. : : .:.:.:.:. .: .: . ..,./ . . . . . . . . . :::::::: ,.: :.. ,., ~... .:,:, . ,.,:,.,. ,.(, ,:. . . ,:.:...:. ../..,. : ,: ,: :,..:,..: ,.,: :.. ,: . ., :,.:,. . . . . . . . . . :.:. ._ :..: ,.. :. .:..... : . . 

~~~~~.~~~~j.ii.ij~~.i.I;; 
. . : . . 

‘GIj ~;~.j::i.~.:j;~,~;ji:jl:.~:I~~ ij.j:;,; ~~j,i:~l:::iji:~~:li::~il 
. . . . . . . . . . . . ., . . . . 

Arsenic 0.9 ND 0.4 NA NA 

Barium ND ND 13 NA NA 

Cadmium 0.18 0.0006 0.045 NA NA 

Chromium 10 ND 4 NA NA 

Lead 3.4 0.016 18.9 NA NA 

Mercury ND ND ND NA NA 

Selenium ND ND ND NA NA 

silver ND ND 0.5 NA NA 
j:,:: :..I:.I::,.::.::.:::.:. :‘...::.:. ::.:::‘...:‘: :: :;,;: :; :::,:,):,:,,. ; >..:.:: I::.>.‘.. :y:: :. :: ;? j ;I.. ... : . . . . . . ..,.,...,,. .:...: . . . . . .:,.:: : j :: ;.:: :::. ;, :.:. ,: ,,, .,..:, .,.. . . . . . . “” “,:,,:,:,~,:~:i.~~~,~?~~~~~~~~~~~~~,~~~~j~~~~:~~~~~~:~~.i;-~,.-:i,.:i!!;i:.:li.:.::::i,:,~.:’:;~~~:l.:ii,.~, :j : : .,. : .:, . .: .,;,.: :: .:. ..: .., 
Aromatics ND ND ND ND ND 

Halocarbons ND ND ND ND 1,100* 

Totkal Petroleum Hydrocarbons (TPH) @pm) 

Total Petroleum 
Hydrocarbons 

1100 13 1200 NA 490 

Oil Type ID #2 Fuel #2 Fuel #2 Fuel NA NA 
. ... . . : j: : j;, ,:.j,::.. ” .,.. .,:,: : :: ,: :. :,. :. : s,::i;;.p-.:; ::., :,::.:::..::,,jj :,., :.,i::,:;::.. :.j ‘: ,. :;::.:::: .:,: ;,; ..: .: ..:::: ,:., L. : .:p&&.~:~~ :j+y&&~r;b&s~ @a&) @@j : ,: jj :, j .j :, :; :j. $ ,.: ; ; : : : ;, $;:;; ,i j I:,;; .f c j i : ,j ; ,$ ;:Ys; ; ..:..,,.:, j :,,, <j:‘::. j: ,,, ,::,y: : ,. ,,, 

PAH I NA I NA I NA I NA I ND 
:j,.,Y;::,:..:,:~ ::: . ...: .,;.. ~:;..‘.:,,. 1: ,: :.. i:,:,::,:;::::: .:. ,ii,~ii,ii’:“‘.“.:..~~:.~::.: .‘: ....‘..i.j’Li.,; ,I,, .:.,.:,:: ::j:.::.j:j: :j ,.:....,,,I,..,j,, ; ::.:.,: ~,~.,:j ::,: : .: :j: ,:.,:: ,: :.: :, . . . . .: .:. :, :: : : ,( .,. :: ,;.,: : ;. ,.::.,.:;. .: .,... ::..:.,.: ., :.. . . . . . . . . .: . . . . ,.... ,. :,.; ,,‘, .,.;. :;: : . . . . :.::,pes&je; fj$&.~:..~‘;:i’~ ;.;;.;i L[’ ;;‘I: ~~,:,;I,i:j:_~i~~...~.:i,.;:~j, I-....i.s,.i’,::iii:i..::I:~::::”’i::’:’ii:, .‘. : 
Pesticides I, ND I ND I ND I NA I NA 
:.: :j.i’ ., :,..: ::...:.. :,..:,.ii,,.j:,‘,il...I’,i:~:‘:::i::l:~.i:,j I:$;:,.$; ‘::,:,..i>,i,;:~: ::.: 1.5 :.:: .;,: . . ..I. ,,..,.. :: 

..‘..i~lb~~E~c~~~ny~:~~~~~~~~~I::,.~ii::,.::j.i.:J ;-.; ,:_’ ;::.:: i’:,ii:i:...i.~-,::I::‘i:,‘:.:‘i.rjiii +:;: 
.,.y:: -.:.::.:.::; :.:,..:.:::. :. .,. 

ND I ND I ND I NA I ND 

Notes: * Volatile halocarbons detected in sample N.BLDG.175 consist of 1,100 ppb of trichloroethene 
NA Not Analyzed 
ND Not Detected 
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The southern portion of this site has been developed since the early days of Navy activity at this 
site. In a 1918 map, Building 40 (Engineering Laboratory) is shown in its present location. To the east 
of Building 40 were barracks. The northern portion of this site was used for coal storage at that time. 
Sometime between then and 1944, Buildings 103, 173, 157, 106 and the former garbage incinerator were 
constructed. All materials generated by base operations that were not salvageable were incinerated, 
and the residues were disposed in the Area A Landfill. These structures are shown in Figure 2-3. 
Locations are based on public works drawings. Adjacent to the incinerator was a dumpster cleaning 
operation. The incinerator became inoperable in 1963 and ceased operations. In 1946 the waterfront 
was extensively developed to accommodate berthing of the reserve fleet. Sometime between 1974 and 
1986 the incinerator was demolished and Buildings 456 and 478 were constructed. Original and present 
uses of the six main buildings at this site are presented below: 

103 Instruction 
173 Substation 
106 Photolab and electronics 
157 Periscope Shop 

456.478 Maintenance Shon 

Instruction 
Electrical distribution 
Storage 
Optical Shop 
Maintenance Shop 

Source: Navy Master Plan, Public Works Drawings and Interviews 

Transformers, which formerly contained PCBs, were located at Building 173 (electrical 
substation) and in an outdoor electrical vault at Building 157. 

The only known underground tanks in this area are: a tank near Building 157 to power the 
emergency generator for the sewage lift station (250 gallon diesel) and a former septic tank with a 
leaching field that serviced Building 173. No other underground tank locations were reported by Navy 
Public Works Department personnel, or are evident on engineering drawings on file. The locations of 
the former septic tank and leaching field that serviced Building 173 are unknown. 

As late as 1954 there were underground diesel fuel lines that serviced Berth 16. Presently, 
underground diesel lines do not go further north than Pier 13. The method of abandonment for these 
lines is unknown. 

During a geotechnical investigation for replacement of the quaywall, #2 fuel oil was detected 
in subsurface soil at the Berth 16. Total petroleum hydrocarbons were detected at 1200 ppm at test 
boring 32. Fluorescence analysis indicated the hydrocarbons present to be #2 fuel oil. Another soil 
sample was collected from this site from a trench dug to the north of Building 157. This sample 
(N.BLDG.175) contained 490 ppm of total petroleum hydrocarbons, 1.1 ppm of trichloroethene, and 
TCLP lead at 245 ppm. The locations of boring 32 and sample N.BLDG.175 are shown in figure 
23. The laboratory reports for samples B-32A and N.BLDG.175 and pertinent boring logs from 
the geotechnical investigation are included in Appendices B and C, respectively. Sample results for 
sample B-32A and sample N.BLDG.175 are summarized in Table 2-l. Samples were not collected 
from any other boring locations as no petroleum contamination was evident based on odor and 
visual examination. 
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Based on the boring logs from the geotechnical investigation, a geologic cross-section was 
prepared (Figure 2-4). As the cross-section shows, natural soils and fill placed in this area consist 
primarily of poorly sorted sands and gravels which overlay a grey biotite granite gneiss bedrock. 
The depth to bedrock is approximately fifty feet below grade. Ground water is present at 
approximately four to five feet below ground surface. The inferred ground water flow direction is 
to the west towards the Thames River. 

A visual inspection of this area did not detect any evidence of contamination or spillage. 

NSB-NLON FIELD SAMPLING PLAN -Il- FEBRUARY 1993 



3N
I ‘S

33lkl3S
 

lV
lN

3W
N

O
H

A
N

3 
3IlN

V
-W

 

t10LW
3N

lO
N

I 
M

l’klO
j/9 

1 
t-Llkl38 

8-8 
N

O
LLS

S
 

3130;030 
P

-Z 
3ln3u 

I 

‘N
N

03 
‘N

O
lO

t 
lO

V
Jm

N
O

3 03tlhQ
dN

I 
---- 

O
N

It 

LL-a 
3l8W

.X
l.lV

M
 

-z 
N

O
aN

O
l 

M
3N

-3S
W

 
3N

kJV
W

~fIS
 

lV
/W

N
 

A
allls 

~0uw
0~3tl 

~0~tm
tll~N

i 
Q

N
3331 

0 ‘i- 
s I 

0 7 
0 

m
 I 

m
 

Z 0, 
I- c) 
W

 
cfl 

(J-m
) 

N
O

llV
/E

E
l 



3.0 FIELD MOBILIZATION 

The field mobilization will consist of the following steps which are subsequently discussed in the 
following sections. Section 7.0 presents the complete operation schedule. 

Field OtTice 
Decontamination Area and Equipment Storage Area 
Field Laboratory 
Waste Storage Area 
Sampling Locations 
Heavy Equipment Mobilization 
Emergency Procedures 
Onsite Safety Briefing 

3.1 Field Offkq 

Atlantic’s existing onsite trailer will serve as the field office/operations center. The trailer is 
located at the northern end of the Lower Subase, just north of Building 181 near the marina. 

Electricity is available at the field office location. Telephones will be mobile units and water will 
be from a tank truck. Sanitary facilities are available in adjacent buildings. The field office will be 
designated as a “clean area” and only authorized personnel will be allowed access. The site trailer will 
serve as the main field operation and communication center throughout the field activities. Copies of ah 
site reports, investigation plans, maps, sample log books, and chain-of- custody records will be 
maintained in this trailer. As specified in the project Health and Safety Plan (HASP), critical emergency 
situation information (e.g., emergency numbers, hospital location map) will be prominently displayed in 
the field office for quick reference. 

33 Eauiument Storape and Decontamination Area 

The field offtce trailer will be used for the storage of field equipment, field instruments, and 
protective clothing and equipment. The trailer will have two separate areas to segregate the protective 
clothing and equipment from the field equipment and instruments. 

The equipment decontamination area will be located in Area A and will be clearly marked. This 
is the same location as was used for the work conducted to date. Hand tools and drilling equipment 
(augers, drill rods, and core barrels) will be steam cleaned over a bermed plastic liner. Field sampling 
equipment will also be cleaned and decontaminated in this area. A personnel decontamination area will 
also be located next to the decontamination area. This decontamination area will only be used for 
decontamination after leaving this area. Individual decontaminant areas located within the 
exclusion zone for each site are shown in the HASP; Facilities for boot and glove washing, disposable 
coverall removal, and hand-washing will be available. Decontamination procedures are described in the 
site Health and Safety Plan (HASP). Wastewater generated from both personnel and equipment 
decontamination activities will be collected and stored in Department of Transportation (DOT) approved 
55 gallon drums. Disposable gloves, boots and coveralls will also be drummed. Atlantic will provide 
for waste classification and disposal of the drums. However, the Navy will remain the generator of the 
waste and be responsible for signing waste profile sheets, shipping documents, and pre-approval of the 
ultimate disposition of the wastes. 
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Areas of equipment storage, and equipment and personnel decontamination are depicted in 

Figure 3-l. 

33 Field Laboratory 

A field laboratory will be located in a section of the field offrce trailer. The laboratory will 
contain a pH meter, conductivity meter, filtering apparatus, HNu photoionization detector, precleaned 
and prepreserved sample containers, deionized water, decontamination solutions, sample shipping 
containers, mailing labels, and field notebooks, The HNu, Model PI101 will be used to monitor organic 
vapor emissions from field samples and ambient air quality in field work areas. The calibration and 
operation procedures for the HNu detector are outlined in Atlantic Procedure No. 1051 (Appendix D). 

3.4 JMablish Waste Storage Arm 

A waste storage area will be established onsite and will consist of various wastes generated during 
field operations. These wastes may include: decontamination solutions, disposable equipment, well 
development water, and drill cuttings. Generated wastes will be collected daily and stored in 55 gallon 
DOT-approved steel drums or portable tanks. The drum storage area is located in Area A just east of 
the deployed parking lot. It will be clearly marked and secured (Figure 3-l). As individual drums are 
filled, they will be labeled according to site name, date, volume, and type of material. Final drum 
disposition will be handled as described in Section 3.2. 

3.5 Samuline Locations 

All proposed test boring and monitoring well locations will be marked by using fluorescent paint 
and indicated by a circle. The sample location number will be painted adjacent to the marker. Locations 
for monitoring wells and test borings are identified in Section 4.0. Information concerning the locations 
of underground utilities has been developed as part of this plan from available Navy mapping. Navy 
personnel will be contacted 10 days in advance of subsurface investigation for clearance of drilling 
locations. 

3.6 Heavv Euuipment to the Site 

Drilling rigs will be mobilized to the site and will be parked in a designated section of the private 
contractors area at the Area A Landfill. 

3.7 Procedures Emergencv 

In the event of an emergency, it is necessary to identify routes to the nearest hospital. Specific 
routes to both the emergency room at the Naval Submarine Base and New London Hospital are identified 
in the HASP and will be reviewed by site workers. Directions will be posted in the field offrce trailer. 

3.8 Onsite Safetv Briefing 

Prior to field sampling activities, a safety briefing will be conducted by the Atlantic site safety 
engineer. The briefing will include a review of potential safety hazards inherent to each specific site and 
an explanation of the HASP. Documentation of safety training and medical histories of all site workers 

f---Y will be obtained at this time. No one will be allowed to work on any of the sites until this documentation 
has been obtained. 
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4.0 FIELD INVEWIGATION 

The field investigation proposed at each site is based on site history, available chemical data from 
previous investigations, available boring logs and Atlantic’s site inspection. The field sampling activities 
for each individual site will include the following: soil gas survey, installation of monitoring wells, 
drilling of test borings, sampling of ground water and subsurface soil, surficial soils and sediments, and 
an underground utility manhole inspection. Section 4.1 documents general field sampling techniques 
which will be followed, and Section 4.2 provides the site-specific plans. Data collected will be used to 
develop a Step I site inspection report. 

The contents of the report are specified in Task S2 of the Statement of Work for this IR study 
and are as follows: 

l site background; 
l site mapping; 
l rationale for sampling and analyses performed; 
l detailed description of field investigations; 
l boring logs; 
l geology and ground water flow direction discussion; 
l potential contaminant migration assessment; 
l comparison of contaminants detected to applicable standards; 
l qualitative health and environmental risk assessment; 
l recommendation regarding need for Step II evaluation; and 
l safety documentation. 

4.1 General Procedures 

Atlantic has technical standards and procedures which will be followed during the field 
operations. The specific Atlantic procedures that will be used during this investigation are presented in 
Appendix D, and the procedure titles and corresponding number are presented in Table 4-l. Site specific 
modifications or clarifications for this site investigation are presented in Table 4-2. The project specific 
modifications to the procedures take into consideration previous USEPA and CTDEP comments regarding 
their review of the 1989 Plan of Action and recent comments by the TRC. The field sampling program 
designed for each site will refer to Atlantic’s procedures as modified by Table 4-2 during field activities. 
The procedures will be referenced after each sampling technique by the Atlantic procedure number (e.g., 
Field Procedures for Collection of Subsurface Soils (Atlantic Procedure 1021)). 

4.1.1 Field Screening 

Atlantic will use a HNu 11.7 eV Photoionization detector to perform screening analysis during 
field activities. The HNu is useful in determining general levels of organic vapors in a soil headspace. 
Soil samples will be initially screened for level of organic vapors in the field, prior to laboratory analysis. 
The operation and calibration procedures for the HNu detector are described in Atlantic Procedure No. 
1051. 

Soil samples will also be screened for pH in the field using Method 9045 in SW-846 (EPA Test 
Methods for the Evaluation of Solid and Hazardous Waste). Ground water prior to sampling will also 
be screened in the field for pH, temperature, specific conductance and turbidity. Methods 9040 and 
9050 in SW-846 will be used to determine pH and specific conductance, respectively. 
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TABLE 4-l 
ATLANTIC TECHNICAL PROCEDURES 

1020 Field Procedures for Collection of Surface Soil Samples 

1021 Field Procedures for Collection of Subsurface Soils 

1023 Field Procedures for Collection of Ground Water Samples for Hazardous Waste Detamination 

I 1024 1 Field Procedures for Collection of TCDD Samples 

1030 Field Procedures for Logging Subsurface Conditions During Test Boring and Well Logging 

1041 Sample Chain-of-Custody Procedure 

1042 Shipping Procedures for Environmental Field Samples 

1051 Operation and Calibration of the HNu Systems Photoionizer Model PI-101 

1052 operation of the Photovac lOS50 Portable Gas Chromatograph 

1053 Soil Gas Screening for Volatile Organics 

1060 Cleaning Procedure for Sampling Devices Used in Environmental Site Investigation 

1070 Well Development Procedures for Small Diameter Monitoring Wells 

4.1.2 Soil Gas Survev 

A soil gas survey will be performed at both sites to detect levels of volatile compounds and 
potential “hot spots” which will be used to refine test boring locations. The soil gas surveys will be 
performed using a Photovac Model lOSS0 portable field gas chromatograph with CPSIL 19 capillary 
column and a photoionization detector. Soil gas samples will be obtained by using a plunger bar and air 
sampling pump. Analytical procedures are specified in Operation of the Photovac IOSSO Portable Gas 
C%romatograph (Atlantic Procedure No. 1052). Sampling procedures are specified in Soil Gas Screening 

for Volatile Organics (Atlantic Procedure No. 1053). 

4.13 Well Construction 

All wells will be constructed using 2 inch I.D. PVC materials and the screened interval will be 
10 feet in length and the screen slot size will be 0.020 inches. In areas with a shallow depth to 
bedrock screens five feet in length may be used if necessary. The top of the screen will be placed 
approximately one foot above the high ground water elevation to allow for ground water 
fluctuations, but will also allow for the proper seal around the well at the ground surface. High 
ground water elevation will be determined based upon the elevation observed and adjusted based 
upon the corresponding river tidal stage. Based upon the tidal study performed for the Lower 
Subase Site, ground water elevations vary by approximately one foot along the river front based 
upon tidal stage. In selecting a screened interval the character of the soil will be considered to 
ensure that screens are not installed across confining layers (if they exist). The screened interval will 
be packed with washed silica sand to at least one foot above the top of the screen and a bentonite pellet 
seal (minimum two feet thick) will be placed above the sand. The annulus will be sealed with 
cement/bentonite (6 to 1 ratio, respectively) grout. A protective steel curb box with locking cap will be 
installed above the well casing, An overburden monitoring well construction diagram is presented in 
Appendix E. The wells will be developed no sooner than one day after they have been installed. 
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1023 

1023 6.3 and 6.4 

1023 

1042 6.0 

1053 

1060 

,070 6.0 

1070 6.1 and 6.2 

TABLE 4-2 
SITE SPECIFIC MODIFICATIONS 

TO QA PROCEDURES 

6.2 and 6.4 
6.2 and 6.3 
6.2 and 6.4 
6.2 and 6.3 

6.3 

5.1 

6.2 and 6.3 

Sample volume, container and preservatives should be as specitied 
in Table 6.1 of the Laboratory Quality Assurance Plan and Section 
3.3 of this QA Plan. 
Samples to be analyzed for VOAs should not be cornposited. 

Well purging flow rates will not exceed 500 mUmin and well 
sampling flow rates will not exceed 100 mUmin. 
Samples to be analyzed for dissolved metals should be field filtered 
with a 0.45 micron falter prior to the addition of sample 
preservatives. 

Well purging will be considered complete when three consecutive 
measurements differ by less than five percent for pH, conductivity, 
and temperature, and a minimum of three well volumes have been 
purged. Purging rates will not exceed those used for well 
development. Samples for VOA analysis will only be collected 
with a teflon or stainless steel bailer. - 

Sample packaging, marking, labeling, and shipment shall comply 
with Department of Transportation Hazardous Materials Regulations 
(49CFR). 

Soil gas surveys will not be conducted after rainfall events when 
the &ound ap&ars to be saturated. 

The decontamination procedure for sampling equipment shall be as 
presented below: 
1. scrub with a brush in Alconox detergent 
2. rinse in clean tap water 
3. 10% nitric acid rinse or, for carbon steel, 1% (only for metals 

analysis) 
4. distilledldeionixed water rinse (only for metals analysis) 
5. rinse with methanol 
6. rinse with hexane 
7. rinse with distilled water 
8. allow to air dry 
The decontamination procedure for heavy equipment shall be as 
presented below: 
1. scrub with a brush 
2. steam clean 

For this project the air development method and the jetting 
development method will not be used. 
Well development will proceed until turbidity is less than 50 NTU, 
or for a maximum of four hours. 
Pumping rates will be measured and recorded during well 

A miniium of two weeks must elapse between well development 
and the commencement of ground water sampling. 
At a minimum, 3 to 5 well volumes, plus the volume of water 
lost to the formation during drilling must be removed. 

Development will include the use of a surge block and simultaneously pumping to remove fines from the 

NSB-NLON FIELD SAMPLING PLAN -18- FEBRUARY 1993 



Development will include the use of a surge block and simultaneously pumping to remove fines from the 
sand backfill. Development will continue until the discharged water’s turbidity is less than 50 NTUs, 
or after four hours, whichever comes first (Atlantic Procedure 1070). 

4.1.4 Hvdraulic Conductivity . . 

Hydraulic conductivity will be estimated based on grain size analysis, published data, and 
previous hydraulic conductivity testing performed by Atlantic at NSB-NLON. Supplemental hydraulic 
conductivity analysis will be conducted if the site proceeds to Step II and it is deemed required for 
remediation evaluation. Grain size analysis will be performed on samples collected from one half of 
the monitoring well borings. The sample will be collected from the screened interval of the monitoring 
well. Grain size analysis will be determined by ASTM Method D422. 

4.1.5 fi 

All drill cuttings will be contained in 55 gallon drums. The drums will be labeled with the type 
of material within (soil, water or sludge), the date collected, the site location, and boring number (or 
some other sampling location designation if appropriate). The drums will be stored at Area A at NSB- 
NLON until Atlantic’s waste disposal contractor can dispose of the drums found to be contaminated. 
Soils will be properly characterized prior to disposal primarily based upon analyses of samples 
collected from the boring from which the contained drill cuttings originated. If necessary, 
supplemental analyses such as TCLP, VOC and SVO (semi-volatile organic) analyses will be 
performed. If the characterization indicates that any soils are not contaminated, these soils will be 
used as fill around the boring they came from or elsewhere onsite. Contaminated soils will be 
disposed in a properly permitted disposal facility. 

All monitoring well purge and development waters will be collected and properly disposed. 
Wastewaters will be characterized in the same manner as soils. 

All waste collected will be disposed at facilities that are approved by the Navy and that are 
properly permitted for the specific waste type being disposed. Atlantic will arrange for waste 
classification and disposal. The Navy will sign as the generator of the material if offsite disposal is 
required. 

4.1.6 Underpround Utilitv Inspection 

This inspection will consist of a visual examination supplemented by field screening with a 
photoionization detector of any sediments noted. Manhole covers will be removed and the type of 
underground utility will be noted, if possible, and visual evidence of contamination will be noted 
such as an oil sheen on water, discolored sediments or unusual odors such as petroleum. The 
manholes will not be entered. A pole with an attached scoop will be used to grab a sample of any 
sediments present. These sediments will be screened with the photoionization detector. The 
operation and calibration procedures for the photoionization detector are described in Atlantic 
Procedure No. 1051. Observations will be noted in a field log book and a video recording of each 
manhole inspection will be made. 

4.2 Field Samalina Program 

A field sampling program was developed by Atlantic in order to screen these new Step I sites for 
the presence of onsite contamination. Analytical data will be used to assess the nature of the 
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contamination and qualitatively evaluate health and environmental risks, and to prepare a site inspection 
report. Based upon these findings as presented in the site inspection report, a determination will be made 
whether or not to proceed to Step II. 

4.2.1 pier 33 (Site 191 

During a geotechnical investigation for replacement of the quaywall, #2 fuel oil was detected in 
subsurface soils at the Pier 33 site. Total petroleum hydrocarbons were detected at 1100 ppm at test 
boring B-30. Fluorescence analysis indicated the hydrocarbons present to be #2 fuel oil. 

There are two underground storage tanks located at this site. In addition, due to the historical 
storage and transfer of large quantities of battery electrolyte (sulfuric acid) in this area, there is some 
concern that spillage/leakage might have occurred. There is, however, no record of any spills in this 
area. The purpose for the proposed field investigations is to screen for onsite soil and ground water 
contamination. 

Prior to any subsurface investigations, soil gas surveys of the area will be conducted in order to 
locate contaminated areas. A detailed description of the soil gas survey methodology is presented in 
Section 4.1.2 and Atlantic Procedures 1052 and 1053. The sampling area is shown in Figure 4-l. 
Samples will not be collected from areas beneath buildings. Samples will be collected at grid points 
25 feet on center within the sampling area. If contamination is detected, the sampling grid will be 
extended as necessary to define the extent of any such area of contamination. 

A total of eight test borings will be drilled at this site. Each boring will be advanced with 4-inch 
hollow-stem augers to a depth at least ten feet below the water table or refusal whichever is shallower, 
except for boring 19TB4, which will be drilled to refusal. Four of these borings will be completed 
as shallow monitoring wells. Soil samples will be collected continuously in advance of the augers using 
a 2-inch split-spoon sampler in accordance with ASTM D-1586. Boring and well locations are shown 
on Figure 4-l. The actual location may vary based on results of the soil gas survey and potential utility 
conflicts. 

Sediment samples will be collected from two catch basins as shown in Figure 4-l using a 
stainless steel trowel. The catch basin sample locations were selected because they receive surface 
water runoff from the site and are at locations prior to discharge to the Thames River. A surface 
soil sample will be collected in an area of stained soils south of Building 175. 

Soil/sediment sample(s) will be collected from two catch basins, the area with stained soils, 
each boring and ground water monitoring well location and analyzed for TCL organics and TAL 
inorganics in accordance with CLP. In addition, one sample from each boring and the surface soil 
sample will also be analyzed for TCLP metals, total petroleum hydrocarbons, and oil fingerprint 
fluorescence analysis; and ground water and sediment samples will also be analyzed for TPH and 
oil fingerprint fluorescence analysis. At boring 19TB4, in addition to the sampling and analysis 
described above, every 2-foot soil increment will be analyzed for total lead. Sample location 19MWl 
will serve as a background/upgradient monitoring well and the soil sample will be used to assess 
background soil quality. The rationale for selection of the constituents to be analyzed is shown in Table 
4-3. The sampling specifications and rationale for sampling locations/selection are provided in Table 4-4. 

Two soil samples will be analyzed from each soil boring except 19MW-1. One will be a shallow 
sample collected from 0 to 4 feet below grade and the other will be a deep sample collected from 
below 4 feet below grade. 
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l the highest HNu readings within the boring; 
l visible contamination; 
l geologic characteristic (e.g., change in stratigraphy or grain size); and 
l lacking organic vapors, visible contamination, or any geologic characteristic representative 

of intervals where contaminants might accumulate, a soil sample will be collected 
immediately above or at the water table. 

TABLE 4-3 
RATIONALE FOR SELECTION OF CONSTITUENTS FOR ANALYSIS 

PIER 33 AND BERTH 16 

Pesticides (part of TCL Organic Present at NSB-NLON. Can be eliminated from Step II study if not present 
analysis) above risk based standards. 

PCB (part of TCL Organic Present at NSB-NLON. Transformers used to be present at these sites. Can 
analysb) be eliminated from Step II study if not present above risk based standards. 

TAL Inorganics 

TCLP Metals 

Present in #2 oil and battery acid. Needed for risk assessment. 

Needed to classify soils under CTDEP soil cleanup guidelines and RCRA. 

Total Petroleum Hydrocarbons and 
Oil Fingerprint Analysis 

Needed to assess extent, degree and possibly origin of subsurface #2 oil 
contamination. 

Potentiallv oresenee in incinerator ash at Berth 16/Farmer Incinerator. 

NOTE: Laboratory analytical procedures are specified in the laboratory QA/QC Plan. 

The shallow sample collected to evaluate near surface soil quality will only be analyzed for 
TCL organics and TAL inorganics. This sample will also be collected by the split-spoon sampler, and 
be a composite sample of the first two split-spoon samples, i.e., zero to four feet. The sample for VOC 
analysis will not be a composite but rather a grab sample from the sample interval. The sample for VOC 
analysis will be selected on the following basis: 

l the highest HNu readings; 
l visible contamination; 
l geologic characteristic (e.g., change in stratigraphy or grain size); and 
l lacking organic vapors, visible contamination, or any geologic characteristic representative 

of intervals where contaminants might accumulate, the sample will be collected randomly. 

Should this sample exhibit a higher HNu reading or visible contamination greater than the 
deeper sample from the boring, it will replace the deeper sample for TPH, fluorescence, and TCLP 
metals analysis. 

The four monitoring wells will be installed in the locations depicted in Figure 4-l and constructed 
as specified in Section 4.1.3. 

Figure 4-l: Proposed Field Sampling Plan Pier 33 (11” x 17”) 
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F---Y Ground water samples will be collected from each well and analyzed for TCL organics and TAL 
metals in accordance with CLP, total petroleum hydrocarbons, and oil fingerprint analysis. Table 4-4 
summarizes the specifics of the site sample location, boring depth, screen location, sample designation 
and type, analysis, and rationale. If free product is encountered, its thickness will be measured, a sample 
will be collected for petroleum fingerprinting, and steps will be taken to immediately stabilize the 
migration of free product. 

Samples will be collected and handled in accordance with the specified Atlantic procedures. 
QA/QC samples will be collected as specified in the QA/QC plan. 

In addition to the sampling and analysis described above, an inspection of the utility manholes 
within the study area for evidence of oil will be conducted as described in Section 4.1.6. This inspection 
will be videotaped and consist of an observation of water and sediment for any evidence of contamination 
such as an oil sheen or stained soils. The manholes will not be entered. 

4.2.2 Berth 16Arormer Incinerator (Site 20) 

During a geotechnical investigation for replacement of the quay wall, #2 fuel oil was detected in 
subsurface soil near Berth 16. In addition, a soil sample taken from a trench near Building 157 
detected lead, total petroleum hydrocarbon and trichloroethene to be present in elevated 
concentrations. There is one underground diesel storage tank located at this site and, historically, there 
were subsurface oil distribution lines. In addition, transformers and a septic tank have been located at 
this site. There was also a garbage incinerator and dumpster washing facility in this area. The purpose 
for the proposed field investigations is to screen for onsite soil and ground water contamination. 

Prior to any subsurface investigations, soil gas surveys of the area will be conducted in order to 
locate contaminated areas. A detailed description of the soil gas survey methodology is presented in 
Section 4.1.2 and Atlantic Procedures 1052 and 1053. The sampling area is shown in Figure 4-2. 
Samples will not be collected from areas beneath buildings. Samples will be collected at grid points 
25 feet on center within the sampling area. If contamination is detected, the sampling grid will be 
extended as necessary to define the extent of any such area of contamination. 

A total of fourteen test borings will be drilled at this site. Each boring will be advanced with 4- 
inch hollow stem augers to a depth at least ten feet below the water table. Seven of these borings will 
be completed as shallow monitoring wells. Soil samples will be collected continuously in advance of the 
augers using a 2-inch split-spoon sampler in accordance with ASTM D-1586. Due to limited access at 
boring location 2OTB7 behind Building 456, this boring may be augered with a smaller diameter 
solid-stem auger and samples will be collected with a 1%~inch diameter tube sampler. Boring and 
well locations are shown on Figure 4-2. The actual location may vary based on results of the soil gas 
survey and potential utility conflicts. The rationale for selection of these locations is shown in Table 
4-5, and the rationale for selection of constituents to be analyzed provided in the previously referenced 
Table 4-3. 

Sediment samples will be collected from two catch basins as shown in Figure 4-2 using a 
stainless steel trowel. The catch basin sample locations were selected because they receive surface 
water runoff from the site and are at locations prior to discharge to the Thames River. 

Soil/sediment sample(s) will be collected from two catch basins, each boring and ground water 
monitoring well location and analyzed for TCL organics and TAL inorganics in accordance with CLP. 
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TABLE 4-5 
FIELD SAMPLING PLAN 

BERTH 16/FORMER INCINERATOR - NSB NLON 

contamination was detected II 

ZOMW4 lS’*lcontinuou lo’ll’ above Downgradient of underground storage tank. 2OMW4 (O-4’) l . b . . . b 

* sampling high ground Shallow soil sample (O-4’) is for qualitative 2OMW4 (depth) l . . . . . . . . . . 
waler elevation risk assessment. 

2OGW4 b l . 0 b . b l b 

2OMWS lS’*/continuou 10’11’ above Downgradient of former dumpster washing ZOMWS (0-i’) l . l . . b b b 

area and in arca of depressed topography. 

Soil sample from cacb location to be se&tcd based upon results of screening with pbotoionirationdctcctor and visual observations. If no contamination is evident, sample will be COIICC~~~ of tbe dcptb of the wster table 
xcept for the shallow soil sample for VOC analysis lb81 will be randomly sclcctcd. * Rationale for sclectioo of analytical parameters is shown in Table 4-3. ’ VOC rncans volatile organic compuunds. ’ SVOC nleans semi-volatile 
organic compound. ’ Ground water samples will be analyxcd for fihercd arch non-tiltcrcd inorganics. s PCS means polychlorinstedbiphenyl. ’ TCLP means toxicity characteristic leaching procedure. s TPH snccus Iotal pctmlcum 
ydrocerbons. 9 Cmin size analysis to bc peformcd on representative soil sample from screened interval of monitoring well indicalcd. lo Dioxin analysis includes dioxins ard dibcnrofumns. The sample selcctcd will bc a sample 
,ntaining ash, if present. If no ash is evident, the sample will be. II composite at the O-4 foot interval. 



TABLE 4-S (Continued) 
FIELD SAMPLING PLAN 

BERTH 16lFORMER INCINERATOR - NSB NLON 

20187 

20SDl 
2OSD2 

ls”/continwus 
I I 

Adjscmt to former inciientor. 
UunpIiig NA 

Nar former inciicmtor. 

’ Soil sample from uch location to be cclectcd based upon resulta of screening with photoionizationdetector and visual observations. If no contmninstion is evident, sample will be collected of the depth of the water table interface, 
~ except for tbc shallow soil mmple for VOC analysis that till be randomly selected. * Rationale for selection of analytical parametera is shown in Table 4-3. ’ VGC mans volatile organic compounds. ’ SVGC rned~d semi-volatile 
~ organic compound. ’ Ground water umples will be analyzed for filtered and non-filtered inorgaoics. ‘ PCB means polychlorinatedbiphcnyl. ’ TCLP mans toxicity cbaractcristic leaching procedure. ‘ TPH mans total pdrolcum 
hydrocarbons. ’ Grain size caalysis to be pcformcd on representative fail sample from screenad interval of monitoring well indicated. H Dioxin anrdyrie ineluda dioxllu and dibenzofunnr. The rample selected will be l umple 
contaidnc aI. if ~reeent. If no ash ia evident. the umde will be a comuosits of the O-4 foot interval. I 



In addition, one sample from each boring will also be analyzed for TCLP metals, total petroleum 
hydrocarbons, and oil fingerprint fluorescence analysis; and ground water and sediment samples will 
also be analyzed for TPH and oil fingerprint fluorescence analysis. Sample location 2OMWl will 
serve as a background/upgradient monitoring well and the soil sample will be used to assess background 
soil quality. Two soil samples will be analyzed from each soil boring except 2OMW-1, one will be 
a shallow sample collected from 0 to 4 feet below grade and the other will be a deeper sample 
collected from below 4 feet below grade. 

The actual deep sample sent for analysis will be selected on the following basis: 

l the highest HNu readings within a boring; 
l visible contamination; 
l geologic characteristic (e.g., change in stratigraphy or grain size); and 
l lacking organic vapors, visible contamination, or any geologic characteristics 

representative of intervals where contaminants might accumulate, a soil sample 
will be collected immediately above the water table. 

The shallow sample collected to evaluate near surface soil quality will only be analyzed for 
TCL organics and TAL inorganics. This sample will also be collected by the split-spoon sample and be 
a composite sample of the first two split-spoon samples, i.e., zero to four feet. The sample for VOC 
analysis will not be a composite, but rather a grab sample from the sample interval. This sample for 
VGC analysis will be selected on the following basis: 

l the highest HNu readings; 
l visible contamination; 
l geologic characteristic (e.g., change in stratigraphy or grain size); and 
l lacking organic vapors, visible contamination, or any geologic characteristics 

representative of intervals where contaminants might accumulate, the sample 
will be collected randomly. 

Should this sample exhibit a higher HNu reading or visible contamination greater than the 
deeper sample from the boring, it will replace the deeper sample for TPH, fluorescence, and TCLP 
metals analysis. 

Testing dioxins/dibenzofurans will be performed on six soil samples; one each from sample 
locations 2OTB5, 2OTB6, 2OTB7, 2OMW5, 2OMW6 and 2OMW7. The sample selected at each 
location will be a sample containing ash, if any is present. If no ash is evident, the sample will be 
a composite of the O- to Cfoot interval below grade. 

The seven monitoring wells will be installed in the locations depicted in Figure 4-2 and 
constructed as specified in Section 4.1.3. 

Ground water samples will be collected from each well and analyzed for TCL organics and TAL 
metals in accordance with CLP, total petroleum hydrocarbons, and oil fingerprint analysis. Table 4-5 
summarizes the specifics of the site sample location, boring depth, screen location, sample designation 
and type, analysis, and rationale. If free product is encountered, its thickness will be measured, a sample 
will be collected for petroleum fingerprinting and steps will be taken to immediately stabilize the 
migration of free product. 

Samples will be collected and handled in accordance with the specified Atlantic procedures. 
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QA/QC samples will be collected as specified in the QA/QC plan. 

In addition to the sampling and analysis described above, the utility manholes within the study 
area will be inspected for evidence of oil as described in Section 4.1.6. This inspection will be 
videotaped and consist of an observation of water and sediment for any evidence of contamination such 
as an oil sheen or stained soils. The manholes will not be entered. 
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5.0 &iMPLE PRESERVATION AND SHIPPING 

Precleaned sample containers will be provided by the analytical laboratory for Atlantic to use in 
the field. 

Sample preservation standards for solid and liquid matrices are outlined in the QA/QC plan for 
this project. Typical preservation standards are listed in the QA/QC plan for parameters to be analyzed 
during the field sampling plan. 

The preservation method will be noted on the sample jar and reported with designated sample 
number in the field notebook. A Chain-of-Custody form (A.P. 1041) will also record the preservation 
technique prior to shipment to the analytical laboratory. All samples and appropriate QA/QC samples 
will be shipped via Federal Express or courier to the laboratory. Sample shipment will occur at least 
every other day. 
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6.0 RECORDKEEPING AND DOCUMENTATION 

A recordkeeping and site documentation plan is required due to the number of soil and water 
samples, involvement of different field technicians and QA/QC procedures for document control. The 
following documents will be utilized for recordkeeping: 

., j: .:::: .A.. ::.:: .: . : :, :.:::::, .:, ::,: ,..+:::.I . . . . . . . . . . . . . . . . . . . . ..x... .: :...:. .:. ::,‘...:y.:.‘:::.::.:: ::;:;: ::: .: :: ::, ::.: .: ,I, .:: :j: ., ., ., . . . .: ::,.:. ., ::,,:i :, ‘, .,,, : : :.. . : ‘. ,j :j, j,.:j ,: ,: :,, :,,:, : ,,:, ,: ,.,,, :., ; :,,:. ;. : +s: .:: :,: g .; 1, : ( ,... :. : ,, ,,,i, ~ ,: ,>,:I 
. . . . . ..I.. .,. ii:l’:I-iil::,lihl:; : . . . . .A.. .A.. . . . .,. .,. ., ,. .,.,.,. ., ..,.. ,..,... ,..... .,. ..,.. Ili::iii-‘ill’iiii~~~~~~ ‘E::.i:‘F:il,~~~:~~ ; 

. . . . . . . . .:. .: . . . . . . . . :. .:: :x:. ‘: .:.>: +:.::: j..:j’? > ::‘.;:..::.:‘.‘::.:::.~::: ‘,. .:.:. . :.. .. :’ : 
:; .;+$& i’ 
::‘.::‘.::.::.;:l’i’,::. :)‘: 

6. ;::;i .;;j, 
j .: .: ,’ 

‘i-::;:‘:i~,-:~;., ; -;;:.ip~~~~~~j::iii~li”ii’~I~ ., ;:j:;: ;::;; 
.: :.’ :. .: ,.:.:: .,. ,. ,. ., ::. :: .:, :.,,, ,.,,, ,, :. ,. ..... :,‘:‘::.::‘.::...:::::::::.:::.::’; >::.:,,; >: 

;;: :I, ;:‘:ig 
. . :,. . 

Field Notebook 

Master Sample Log 

A designated notebook will be issued to each field 
technician and used during field activities. 

Laboratory notebook which will remain in site office 
and record every sample collected. The field 
operations manager will log in all samples and those 
sent to analytical laboratory with waybill number at 
the end of each dav. 

Chain-of-Custody Record Document custody of all samples from field to 
laboratory. 

Waybills Waybill receipt is obtained at time of accepted sample 
shipment by Federal Express or courier and will be 
attached to the Master Sample Log. 

Accident Report/Daily First Air Data sheets that will document any accident occurring 
Report/Employer’s First Report of onsite during field activities. The sheets are attached 
Injury/OSHA 100 Forms to HASP and located in the site trailer. 

Field logs and master sample log will be copied and added to the project file at Atlantic, at the 
conclusion of each week of field sampling. 
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f--Y 7.0 SCHEDULE 

The schedule to begin the field sampling plan is based on approval of the Navy. Other factors 
to consider are availability of drilling equipment and analytical laboratory turnaround time. The project 
schedule which is summarized below on Figure 7-1, shows the overall operations schedule and sampling 
schedule. 

NSB-NLON FIELD SAMPLING PLAN -32- FEBRUARY 1993 



TIME - MONTHS 

TASK DESCRIPTION 1;2:3;4;5i5 

MOBILIZATION/ RECORD REVIEW = 

SOIL GAS SURVEY : 

SOIL BORINGS/ 
MONlTORlNG WELL INSTALLATION 

j 

SOIL ANALYSIS i-i 

GROUND WATER WELL 
DEVELOPMENT & SAMPLING m ; 

WATER ANALYSIS * 

DATA VALIDATION & i 
20 WEEKS 

DRAFT REPORT 

NAVY REVIEW b 

FlNAL REPORT 

INSTALLATION RESTORATION STUDY 

NAVAL SUBMARINE BASE - NEW LONDON 

GROTON, CT 

FIGURE 7-1 
PRELIMINARY 

PROJECT SCHEDULE 

ATLANTIC ENVIRONMENTAL SERVICES, INC. 
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2. OPiRATOR 

4 &HO RECUESTES 
TEST AND WiE; 

. . 

5. Vet-IO IS PAYING 
FOR THIS TEST? 

i TANK(S) INVOLVED 

8. U?mDE!?GROUND 
%ATER 

9. FILL-UP 
XRANGEMENTS 

10. CCNTRACTOR, 
WZHANICS. 
C-Y o:ner Cont'ac:C' 
IQoked 

11. OTHER 
INFORMATION 
OR REMARKS 

(?' TEST RESULTS 
-2 '. c 

Tens were made on the l eove tsnk systems in accordance with test procedures prescribed for petro Ttte 
aa detailed on attached test charts with results as tallows: ii.c- 

I 

I i-------- j 

Ms is to cutity that these UN systems WM tested on the date(s) shown. Those 
2 National Fire Protection *Soc~stion Pamphlet 329. 
‘I 
\ HIC 1uY&AMY LFtiLU i[ C U 

l*stmg COntl*CtOl 0, cam;rsr. 
3 ,=5 ~~&c/zr- 653 ~JE ST. 

Techn8C,C”s 



15. TANK TU TCST 16. CAPACITY 

Nominal 

Is there doubt .s to True C~pwttv? 0 
SW Section “DETEAMINING TANK CAPACITY” 

By #llOIl l ccuIIIb 
crpwity chrrt w&ble-- 

WkmD L J CompSny En6ittwin6 0616 

[] Chrrtr rupplkd with $&&@ 

(-J 01hu1 

17. FILL-UP FOR TEST Slick Roadlnpr 
lo H In. ’ Gallon* 

Total Gallom 
.a. Roadlng 

Slick Water Sollottt 
kfor6 Fill-t@ -____- mm-7 Invotttory 

to H In. Qallonr 

Fill up.STlCK BEKMIE AhU AFTCR EACH COMPARTMENT DROP OR tACH MClEHLD OELIVEAY OUANTITY 
j - 

Tank Dlrmetr Woduct In full tank (up to fill plpr) 

18. SPECIAL CONDITIONS AND PROCEDURES TO TEST THIS TANK 

Sag ttunurl ucttons rpylierblb. Chrch below mttd recwd ptocrdurr in log (26). 

0 Welrr In mk 0 lil~h walr lab&v k, tank rrcaval~on 0 LIta beltt~ la&d 4th NUT 

19. TANK MEASUAEMtlJTS FUR 

.- 

VAPOR RECOVERY SYSTEM 

0 stege I 

OfwPn 

2, 

L I 
‘: , 
-. 

TSTT ASSLMULY 
SonomollankluGtttde* . . . . . . . . . . . . . . . . . . . . 

Add 30” fw 4” I. .*............... 

Add 2)” ker 3” L or air red . . ..*e. 

TOM tublnu tu l orr~rrbk Atr~toabnatr *, . . . ...*. _ - 

20. EXTENSION HOSE SElllNG . 
Tm~toptogttir* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *j... 

, 
0 

Emrnd her on &uction tutu 6” o( mum 
bnlw trm top - ‘23 - . . . . . . . . . . . . . . . . . . . . . 

‘II Fill pipr rrtmd8 rbwr grrda, we top ol fill. 

~ 

21. TEMPERATURE/VOLUME FACTOR (a)TO TEST THIS TANK 
IS loday bQ,tt~~t? i/&d& I J -* f PIOduCl ttt Pttk -’ F fill-ttp Rodttd On IrttCk -’ F“ Emfled ChanOl ( + M ' ) 

22. Tbrttna~Swtwf roadlng rnrr ckctdation 109 2 c m”F ,‘..’ 
wls ububbt 

23. oiglte par l F’kt rant of rrpactd chow 313 d%w -. 
24. .~~~~f~~;,$~~,~ = l 4c’3g g8lklnr ’ 

total quanllt~ kt vohlNmNhmg8lnullotmk 
tull Iank (16 of 17) klwlvod product PIlv 

, ,I’ 
. 

25. .%I 38 + 313 
- -.___ 

P *cm I+73 ti l&O. 
1blrIr 

vdumo chrngo par ‘F (34) Dlgllr pw ‘F In lo.1 voluNt8 obmtg8 par dbR. t88l 
~wv (23) cotltpulr to 4 d66lmal plaar. wctw (8) 

IU. HvoROslArlC 
PlttSSURE 
CUNIHDL 

1arel tr 
*Ml 

llI1IHI4 
. 



. ..a’). i-a.,. )-J s)tryo I 

CJ warn “I tanI [] HIOh water (rrb ht 1ptk •IWW~I~OII u Llrttt~r) l.wdng twl8d wlth LVLLT CISWI.~ 

21. TEMPEiIATUR~/VOLUME CAClUH (a)TU TEST THIS TANK 
19. TANK MEASllflLMENTS TUR 

TSll AS'JEWLY 
Bollom of lank to Oradd . . . . . . . . . . . . . . . . . . . . 

Add 30” lor 4’ L’ ~‘..............’ YE-." ,I - 
Add 24” for 3” L or air soul . . . . . . . ,, 

folrl lubin,~ to rsrsmbto App(oxmete ,, a....... - 

20. EXTENSION HOSE SET-IING . 
I4 

I# 
Talk lop IO gtada* ,, . . ..I............................. 

‘It Fill pipr rxtrctdB rbuvr y&r. UII lop 01 lill. 

LG. 
LOG Of lfS1 CnoCtoURts 

Ionp~h of line il nrrdtd.) 

Izih2’ c 

24. 

25. .%I 3% + 313 

I 
30. HllmJslAlIc 

1111 SSUAf 
CONIROL 

r&m8 8h8n@8 pBr + (24) DIgfIr fmf ‘F ftt l~rl 
Rwgo (23) 

Vduma chin@~ ~II dl#t. b8l 
Cottfpttlo to 4 doclmrl plocoa hetot (a) 

tmdpipr lml 
la Inctu, 

31. sauul mtJItmls m 
WORD IO .llI CU. 

,40% ‘1438 Ii.039 
I* I * I . 
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A?Am2Qlmxm~~ 
55-Drive 

IiJa.mick, RI 02886+9xl 
(401) 732-1680 

Client: MorrisonGeotech W-M Jab Nuherz 891117 

Address: RI Box 399 nxvoti Mumber: 9299 

Mkem7ille, ME 04901 Date In: 09/22/89 

Attn: Dale =-mY -lx w 10/06/89 

Sanple fh+.ptim: Onesoil andonewabmsanple 

IGEJab# 3l.31 

1. 

F1 
2. 

3. 

4. Oil Spill Idmtificatim System. 00-D-52-77 U. S. Coast Guaxd. 1977. 

TestMethods forEvaluatingSolidWaste: physical/Chemical 
EPA SW-846. 1986. 

StandardMethods forBaminationofWaterardWasteWater. 
16th Edition. 1985. 

Methods. 

Metha% for Chemical Analysis of Water and Wastes. 
1983. 

EPA 600/4-82-055. 
.- 

,- Authorized 
ratoryDi.xectm 



Client: Morrison Geotech miJ==ri%l Wle Nurhr: 891117.1 

Andlysis I?equdM: Analysis as Listed Below DEQ~E --Xi.ved: 09/22/89 

CLientIderrt: B3OA 
Da- laeportea: 10/06/89 

Sanple Ia+.ax 
SampleDescnptiat: soil 
mw Glassbuttle&vQAvial 
FMdprep:None- 

#ofoartainers: 2 

PARMETER FUSULZ'UNI%MDWINSTREW*MEIROD EXTRACT ANALYSIS 

TbtdlMt2td.S 

ArsMiC 

Barium 
Gadnlim 
aupmium 

c 
selenium 
silver 

Volatile Organics ** 

Volatile Halocarbns 

Volatile Amnatics 

Festicides 

Pet?X&eumScan 

0.9 
ND 
0.18 

10 
3.4 
ND 
ND 
ND 

ND 

ND 

ND 

ND 

Fueloil #2 1,100 

%!IbtalSolids 93.1 

ZE- it” 
Iq/Kg 0.02 
w/w 2 
lag/Kg 0.1 

z$g :*I 
Iq/KiJ 0:5 

Km3 1* 

wm3 1* 

Iq/Kcj 250 

w.m 
% 

**Note: 
ahove. 

All compounds were below 

l* A list of volatile halocarbons, 

50 

5 

HGAl 
AAsl 
I-mLl 
AAsl 
IiGA 1 

cv 1 
HGAl 
AAs 

=m 1 

Gc/Ks 1 

Gc 1 

Gc 1 

Gc 4 

Grav 2 

7060 - 10/05/89 
7080 - 10/05/89 
7131 - 10/05/89 
7190 - 10/05/89 
7420 - 10/05/89 
7470 - 10/05/89 
7740 - 10/05/89 ,-. 
7760 - 10/05/89 

8240 - 09/29/89 

8240 - 09/29/89 

8080 - 10/03/89 

8080 - 10/03/89 

209A - 10/03/89 

- 10/05/89 

basis. 

the detection limits except those listed 

volati-le aromatics, PCB's and pesticides _ . 
.- 

* MDb-M&hodDe~onLimits(sameunitsastheResults) 
** FEF--Ref- ascitedonthecover (first) pageofthis report. 



n: Morrison Geotech~W~ =@.e Nmabr: 891117.2 

-WI: AnalysisasListedBelw - -v&i: 09/22/89 

CIkXltIdent: B30 
sampLe-$C= 
tSaql.ev: Water 
-eV Glassbottle&MAvidL 
F%ld Prrp: None- 

rate l@30&& 10/06/89 

# of ocrrtairrers :2 

FMGMBER REmr UNITS m INST REF** Ml!mloD EXTRACT ANALYSIS 

l[btal Met& 
AEWliC 

Barium 
czldmium 
cllromium 

isrfixn 
Silver 

Volatile Oqanics ** 

Volatile Halens 

Volatile Arcmatics 

Pesticides 

Fetrolelnn scan 
Fueloil #2 

ND WL 
ND mg/L 

0.0006 IIKJ/L 
ND 

0.016 
ND 
ND 
ND 

ND 

ND 

ND 

ND 

13 

0.005 HG& 
0.1 Aas 
0.0005 l#zA 
0.05 AAS 
0.003 EGA 
0.0005 cv 
0.005 I-GA 
0.01 AAS 

1* =/= 1 8240 - 09/29/89 

1* Gc/Ms 1 8240 - 09/29/89 

2.5 GC 1 8080 - 10/03/89 

0.25 GC 1 8080 - 10/03/89 

7060 - 10/05/89 
7080 - 10/05/89 
7131 - 10/05/89 
7190 - 10/05/89 
7420 - 10/05/89 
7470 - 10/05/89 
7740 - 10/05/89 
7760 - 10/05/89 

- 10/05/89 

**Note: 
ahove. 

All compounds were below the detection limits except those listed 

l* A list of volatile halocarbons, volatile aromatics, PCB's and pesticides 
analyzedforandtheirdetectionlimitsacccaupaniesthis report. 

;- * MDG-MetfiodD&ectionLimi~(sameunitsastheFksults) 
** REF-Reference ascitedonthecover (first) pageofthis report. 



TIoKJSEU.E-CBYGc/MsI 
Methai 624 ard 8240 

Iaaqenecilloride 
l,l-Dichlo~ 
alloroform 
carr t22trachloride 

ikzz%tE 
1,1,2-QYichl~ 
2-Uilwmether 
?lktEdl0m 

chlarclbenzene 
TdCblOWEl~ 

1,2-Di&lW 
l,l,Prrwllw 
RrrmrliChl0- 

kans-1,3-Dicblw 
Cis-1,3-Dichl~ 
Ehnmfonu 
1,1,2,2-D 

VinyldiLoride 
CtllOroethane 
l,l-DidilW 
1,2-Di&lorueUa~ 
9?rkhlw 
1,2-Dichlorubmene 
1,3-DiaW 
1,4-DidlW 

. 
Method- Limit 

2.8 xq/L 
4.7 ug/L 
1.6 UgGfl; 
2.8 ug/L 
6.0 q/L 
3.1 q/L 
5.0 q/L 

10.0 uq/L 
4.1 q/L 
6.0 q/L 
5.0 q/L 
2.8 q/L 
3.8 uq/L 
2.2 q/II 
5.0 q/L 
5.0 q/L 
4.7 q/L 
6.9 uq/L 
4.4 q/L 
6.0 tq/L 
7.2 q/L 

10.0 q/L 
8.0 q/L 
7.0 q/L 
6.5 q/L 
7.5 q/L 
2.8 q/L 
1.6 q/L 
1.9 w 

10.0 q/L 
10.0 q/L 
10.0 q/L 
10.0 ug/L 



POLYCHLDRINATED BIPHENYIS 

PARAMETER 

PCB 1016 
Arochlor 
Arochlor 
Arochlor 
Arochlor 
Arochlor 
Arochlor 
Arochlor 
Arochlor 

1221 
1232 
1242 
1248 
1254 
1260 
1262 
1268 

Method Detection Limit: 
891117.1 MDL = 250 ug/Kg 
891117.2 MDL = 2.5 ug/L 



PESTICIDE 

PARAMETER 

Alpha BHC 
Lindane (gamma BHC) 
Beta BHC 
Delta BHC 
Heptachlor 
Alachlor 
Aldrin 
Atrazine 
Heptachlor epoxide 
Endrin 
Endrin aldehyde 
Endrin ketone 
Dieldrin 
p,p'-DDE 
p,p'-DDD 
P,P'-DDT 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Methoxychlor 
Chlordane 
Toxaphene 

Method Detection Limit: 
891117.1 MDL = 50 ug/Kg 
891117.2 MDL = 0.25 ug/L 



-: 

Attn: 

AlzmAtQuxLx~- 

55 - Rlfd 
Warwick,-- 02886-9911 

(401) 732-1680 
FAX (401) 738+202 

Morrison Geotech lsineerins Jab Numberz 891066 

m Boor 399 mvoi.cz Number: 2102 

Watemille, ME 04901 Da. In: 09/14/89 

mle Darghty Dalx l&qarbd: 09/27/89 
. . - meIbrmacilcm_ One soil sample, one water sample 

REFERENCXS: 

L 

2. 

3. 

4. 

5. 

TestMethcdsforEvaluatirrgSolidWaste: Fhysical/CbemicalMeihods. 
EPA SW-846. 1986. 

ExmdamiMethodsfor~tionofiJaterandwasteWa~ AFm-AWWA-WK!F. 
16th Edition. 1985. 

Methods for C&m&al Analysis of Water and wastes. 
1982. 

EPA 600/4-82-055. 

Oil Spill Identification System. 05-D-52-77 U. S. Coast Guan3. 1977. 

Analysis of FCB's in Transformer Fluid and Waste Oil. EPA 600/4-81-045. 
1981. 

f--- 
- Authorized 

.Roth, Fh.D. Iabo~~to&Manager 
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,- 

Client= Modscm Geotech -M==N SUnphi! Number: 891066.1 

Analysis~: Listedhelw Da- B?eived: 09/14/89 

tzue!ntIdent= B-32A --g&-J& 

ZE 
. : soil . 

*ev 
FieldpreP: No& 

Glass bottle, vial 

m- =PX-d: 09/27/89 

# of oartainers :2 

FE?StiCi.deS 

FetrolemScan 
Fueloil #2 

Volatile Organ&s *** 

Volatile Halocaxbns 

Volatile Ammatics 

!RYtt Metals 

Arsenic 

Barium 
cadmium 
chrunium 

G 
selenium 
silver 

ND 

ND 

1,200 

ND 

ND 

0.4 
13 
0.045 
4 

18.9 
ND 
ND 
0.5 

250 GC 1 8080 

5oGc 1 

5Gc 4 

1*GcpJEl 

1*Gc/MSl 

--- 

0.2 HGA 1 
5 AAsl 
0.02 AAS 1 
2 AAS1 
0.2 AAS 1 
0.02 CV 1 
0.2 HGA 1 
0.5 Als 1 

09/27/89 

8080 09/27/89 

09/27/89 _ 

8240 09/27/89 

8240 09/27/89 

3050 09/27/89 

7060 
7080 
7131 
7190 
7421 
7471 
7740 
7760 

09/27/89 
09/27/89 
09/27/89 
09/27/89 
09/27/89 
09/27/89 
09/27/89 
09/27/89 

***Note: 
above. 

Allooqoudswerebelwthedetectionlimitsexceptthoselisted 

If A list of volatile halocarbons and volatile 
theirde~onlimitsamonpaniesthisreprt. 

armstics analyzed for and - 

* MDLPsthodDe~onT,imi~(sanreunitsastheResul~) 
** REF-.Reference ascitedontheawer(first) pageofthisrqort. 

'- t 
,' I- 

i 
14 
:* _ a3 



Analysis Ibequested: Volatile Organics (624) Date Ikceived: 09/14/89 

late-: 09/27/89 

Volatile Orqanics ** 

Volatile Hal- ND ug/L 1* GcyMs 1 8240 - 09/19/89 

Volatile Aroonatics ND ug/L 1* Gc/Ms 1 8240 - 09/19/89 

**Note: 
above. 

AllCmpambwerebelwthedetecticnlimitsexceptthoselisted 

l* A list of volatile halocazbns and volatile arm&i- analyzed for ti 
theirdetectionlimitsacmpn.iesthisreport. 

,f+-- 
* MDltd4MmdDetectionLi.mi+s(~lmitsastheResul~) 

** W-Reference ascitedonthecmer (first) pageofthisreport. 
'- * 



I . 

Clientz MonhonGeotech -3-w 

Analysis Ibeplested: Volatile Ozganics (624) 
~SurrogateReccnrery) 

Climt Icbxt: 891066.1 & 891066.2 

: soil&water 
w--i==- 
E%kldprep: NOL 

Vials 

Sample Number: 891066.u 
.2 

Isrte Rsxivtzd: 09/14/89 

Rste Bqorkd: 09/27/89 

#ofcbntainers: 2 

891066.1 891066.2 

1,2-Dichld 111% 109% 
To1m 110% 98% 
4-BrumfluorCIbenz~ 107% 99% 

* MD+MfwaDetectionTdmits(~uni~astheResul~) 
** REF--~ference ascit&ontbecuver (first)page ofthisrepo*. 

'- , 



. . 

POLYCHLORINATED BIPHENYLS 

PARAMETER 

PCB 1016 
Arochlor 
Arochlor 
Arochlor 
Arochlor 
Arochlor 
Arochlor 
Arochlor 
Arochlor 

1221 
1232 
1242 
1248 
1254 
1260 
1262 
1268 

Method Detection Limit: 
250 ug/Kg 



PESTICIDE 

PARAMETER 

Alpha BHC 
Lindane (gamma BHC) 
Beta BHC 
Delta BHC 
Heptachlor 
Alachlor 
Aldrin 
Atrazine 
Heptachlor epoxide 
Endrin 
Endrin aldehyde 
Endrin ketone 
Dieldrin 
p,p'-DDE 
p,p'-DDD 
p,p'-DDT 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Methoxychlor 
Chlordane 
Toxaphene 

_- 

Method Detection Limit: 50 ug/Kg 

_- 



VOLATILE ORGANIC by GC/MS 
Wethod 624 and 8240 

PARAMETER METHOD DETECTION 'LIMIT =-=---de='---=---e-,---L ------~w--------- --------w 

Methylene chloride 
l,l-Dichloroethane 
Chloroform 
Carjon tetrachloride 
1,2-Dichloropropane 
Dibromochloromethane 
1,1,2-Trichloroethane 
2-Chloroethylvinyl ether 
Tetrachloroethene 
Chlorobenzene 
Trichlorofluoromethane 
1,2-Dichloroethane 
l,l,l-Trichloroethane 
Bromodichloromethane 
trans.1,3=Dichloropropene 
Cis-1,3-Dichloropropene 
Bromoform 
1,1,2,2-Tetrachloroethane 
Benzene 
Toluene 
Ethyl benzene 
Xylenes 
Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
l,l-Dichloroethene 
1,2-Dichloroethene 
Trichloroethene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Styrene 

2.8 ug/L. 
4.7 ug/L 
1.6 ug/L 
2.8 ug/L 
6.0 ug/L 
3.1 ug/L 
5.0 ug/L 

10.0 ug/L 
4.1 ug/L 
6.0 ug/L 
5.0 ug/L 
2.8 ug/L 
3.8 ug/L 
2.2 llg/L 
5.0 ug/L 
5.0 ug/L 
4.7 ug/L 
6.9 ug/L 
4.4 ug/L 
6.0 ug/L 
7.2 ug/L 

10.0 ug/L 
8.0 ug/L 
7.0 ug/L 
6.5 ug/L 
7.5 ug/L 
2.8 ug/L 
1.6 ug/L 
1.9 ug/L 

10.0 ug/L 
10.0 ug/L 
10.0 ug/L 
10.0 ug/L 

NOTE: Detection limits in soil and-sediment are 50X higher. 
Detection limits are 2X higher in 891066.2 



./’ 

+. LABORATORY RESOURCES,INC. >- - 
EASTERNSUENTIFICDI?'HXON ._ 
R~2OSTHEP;EGTONALBLDG. 

P.C.BOX700 *jw .' 
.- BROOKLY'NCTO6234 / 

TEL-(203)77ti814 FAX-(203)774-2689 

Report to: Page: 1 
FACILITIES SUPPORT CNTR. MAN. 
BOX 400 CODE 805 Work XD: 9142770BS SOIL FROM TRENCH 
NAVAL SUB BASE NEW LONDON NORTH SIDE BLDG. 157 
GROTON, CT 06349-5400 Sample #: El10039 

Line Xtemsl: OOOlBJ, OOOlBY 
te Received: 09/30/91 PO Number: N62472-89-D-3466 . 

alysis Results Detection Date of Method of 
rformed Limits Analysis Analysis 

nple ID: 9142770BS SOIL FROM TRENCH Date collected: 09/U/91 
RTH SIDE BLDG. 157 

SENIC (TCLP) 
ZIffM (TCLP) 
3MIUM (TCLP) 
ZOMIUM (TCLP) 
D W=') 

3CURY (TCLP) 
XNIUM (TCLP) 
;VER (TCLP) 

490 5 10/02/91 EPA $18.1 
0.7 0.2 10/02/91 EPA 6010 

2.00 0,005 10/02/91 EPA 6010 
0.51 0.005 10/02/91 EPA 6010 

ND 0.05 10/02/91 EPA 6010 
245 0.05 10/02/91 EPA 6010 

ND 0.0005 10/02/91 EPA 7470 
0.2 0.2 10/02/91 EPA 6010 

ND 0.05 10/02/91 EPA 6010 

All measurements are in mg/l unless otherwise specified 
ND = None Detected/Below stated d&action limit 

Report is an accurate analysis of 

T.F. McComm Director 
Robert LaFe%.ere, Tech. Lab. Director 
CT Laboratory PH 0465 

.- 

-._ 



(203) 774-6814 
LABORATORY RESOURCES, INC. 

,- 
It&STERN SCIEITIFfC DIV. 

P.O. BOX 700 
BROOXLYN, CT 06234 

. . SOIL FROM TRENCH NORTH SIDE 
REPORT TO: SOURCE OF SAMPLE: 9142770BS 

FACILITIES SUPPORT CNTR. MAN. BLDG. 157 
BOX 400 CODE 805 LINE ITEM:OOOlBS 
NAVAL SUB BASE NEW LONDON SAMPLE #:El-IO-039 
CROTON, CT. 06349-5400 

TYPE OF SUPPLY: SOLIDS 

PO #:N62472-89-D-3466 
DATE/TIME COLLECTED: OS/ll/Sl 

RECESVED: 09/30/91 

. PCBS METNOD SW-846 8080 

PARAMETERS RESULTS (VG/KG) DETECTION LIMITS (UG/XG) 

AROCLOR 

PCS-1016 ------------------- ND 
PCB-1221 -----w------M-----a ND 
PC?-1232 --------W-W-------- ND 
PC8-1242 ------------------- ND 

PCB-1248 e------------------ ND 
( XX-1254 ------------------- ND . 

.', PCB-1260 ----------------w-- 
P"i 

ND 
PCB-1262 --"--W------------- ND 

---m--e--- 100 

---------h 100 : 

---I-I-III 100 

“w--m----m 100 

m----w---- 100 

-------a-- 100 

--a------- 100 

---------- 100 

. 

% SURROGATE RECOVERY 

DBC - 110% 

-. 
ND=NONE DETECTED DATE OF ANALYSIS: 10/05/91 

?.=ORT IS AN ACCURATE ANALYSIS OF SAMPLE RECEIVED IN THIS LABORATORY. 

T.F. McCOXKAS, #RECTOR DATE 
ROBERT LWERRIERE, TECHNICAL LAB. DIRECTOR 

FM/PCE38080/KP 
0391A 
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- _ _ . . _ 
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(203) 774-6814 LABORATORY PH '0465 
LABORATORY RESOURCES INC. 

EiG7I'ER.N SCIENTXFIC 6IV. 
P.O. BOX 700 

BROOKLYN, CT 06234 
SOIL FROM TRENCH NORTH SIDE BLDG, 157 

RBPORT TO: SOURCE OF SAMPLE: 9142770BS 
FACILITIES SUPPORT CBTR. MAN. LSNE 1TEM:OOOlBS 
BOX 400 CODE 805 
NAVAL SUB BASE NEW LObON 

SJWPLE #:El-10-039 

06349-5400 
PO”~%:%%-D-3466 

DATE/TIME COLLECTED: 09/U/91 
RECEIVED: 09/30/91 

HALOGENATED VOLATILE ORGANICS METHOD 8010 
SWA 846 3RD EDITION 

PARAMETER RESULTStUG/KGl DETECTION LIMITSUJG/KG) 

BENZYL CHLORIDE o----------w-------- 
BROMOBENZENE ------w---------------- 
BROMODICHLORt 
pw~~4,. 

EggBTm'f$& o------------o-------- 
CHMP,OM)&QJE -------~-III-I-I------- 
CHLOROFORM -------~-~--~~----w------ 
2-CHLOROETHYf. VTWn. R'PWER --w-o----- 
CHLOROMETHANL 
DIBROMOCHLORMf 
DIBROMOMETHAXI 
1,2-DICHLOROBL.--.- 
J,3-DICHLOROBENZZNI 
1 4-DICHLOROBENZEN! 
DfCHLORODIFLUOROME l,l-DI(JHLOR(-)ET~E -000e-o---------- 
1,2-DICHLOROETHANE --I-w------------ 
1 l-DICHLOROETHYLENE -0-0-0-0a------ 
TkANS-1 2-DICHLOROETHYLENE a-------- 
~I$H&ORh4ETHANE -0-0-0-0-0-0-o------ 

v WI. -0 --ve-- 
c ----~-~-------“~~----~ -0o-o---- 

pANE w----o----o----- 
---w------~-----L-w-- 

;NZ"dE -------------w-c 
!B 

-a-----w- 
---w-w-w- 

--w-c---- 

--------- 

L-w---w-- 

--w---w-- 

-I-----w- .--_--_- ---- _ 
ITCWT.@ROPROPANE ---------------- ND -0-0-0ww- 10 

------w-w 
--------- ______ --.------~- 

ACWT~~RC~ETRANF! ---------- ND ------o-o 10 
--------- 

o----w--w 

““o-----w 

-0w------ ---.-_ 
- 

1 2 3-TRICHLO%%%% 
----w------o- m-- --------- 10 ----e-------- m------w- 

VfNh CWORIDE ww-------~---~-~-w--- iii -w------w % 
.CIS-1,3-DICHLOROPROPENE ---wwcIIIIII ND --------- 10 

I 
AZObJATIC VOLZiTILE ORGANICS METHOD 8020 

BENZENE -----WL-~~~--------W----~~~~ w-------- 
TOLVENE ~~-~-----------w-----~*~~~~- % -----w--w $8 
ETHYL-BENZENE ----------~~~~~------- L----w--- 
TOT= XYLENES --w-~-----~w---w-----~ ii: CIIIIIIII 
TOTAL DICHLOROBENZENE ----------o--o 

CB 
r-------- $Fj 

CHL(-JROBEN'JayE -------w----w--~---~~- -o-----w- 
MTBE. --w--------~---w--w--~~~~"~~--- ND LIBII----- 18 

8 SURRO~ RECOVmY 

1-CHLORO-2-FLWOROBENZENE 108% 

ND = NONE DETECTED DATE OF ANALYSIS: 10/01/91 

REPORT IS $3 ACCURATE ANALYSIS OF CAWLE RECEIVED IN THIS LABORATORY. 

----w------ 
DATE 

_- 



-.- ^ 
_,,,__ 7 -e- .- - 

z. :.- ._.-. :- ‘. 

03) 774-6814 

__ ‘- 
_- _ -I _ j .; : ; : _ _ =- ‘i.‘ -- - _ . .Y .,‘I :: 

'3' U=X~?LTORY PH 0465 

LABORATORY RESOURCES, INC. 
EASTziRN SCIENTIFIC DIV. 

3.3. xx 700 
BROOKLYN, CT 06234 

REPORT TO: 
FACILITIES SUPPORT CNTR. MAN. 
BOX 400 CODE 805 
NAVAL SUB BASE NEW LONDON 
GROTON, CT. 06349-5400 

SOIL FROM TRENCH NORTH SIDE BLDG. 157 
SOURCE OF SAMPLE: 914277088 
LINE ITEM: OOOlBS 

GAMPLE #:El-10-039 

TYPE OF SUPPLY: SOLXDS 

PO #:N62472-89-D-3466 

DATE/TIME COLLECTED: 09/11/91 
RECEIVED; 09/3o/91 

EPA METHOD 8270 
PAH'S 

ANALYSIS RESULTS 
PEiRFORfilED 

DETECTION 
UG/RG LIMITS UC/KG 

ACENXPHTHENE ---m-w--------- 
VENAPHTEYLENE m---"-------e 

t .JlTHRAC!ENE ----------B-e-"-- 
:- BENZ0 (a) ANTHRAcmE -----w-w- 

BENZo( a) PYRENE B-B-*---*---- 
BENZO(~)FLUROA.NTHENE ------w 
BEXZO( ghi) PERYLEWE ----w-"-e 
SmZO(k)PLUORANTHENE -\1e-w-- 
CHRYSENE -----N--e--w------- 
DIBENZO(a,h)MWHRACENE --w-w 
FLUOWWTHENE ---w--m-------- 

.wiNDENO(1,2,3-cd)PYRENE --w-w 
NAPHTHAlXNE ---w--w--------- 
PHENATHRENE ---------------- 
PYRENE -------------~-------- 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 

ND = NONE: DETECTED DATE OF ANALYSIS: :0/08/91 

TXIS IS A CERTIFIZD SAMPLE TAXEN 
SY LAB. PERSONNEL. 

REPORT IS A.N ACfX.JlWrE ANALYSIS OF 
IF NOTED BELOW. SAMPLE RECEIVED IN THIS LABOW4TORY 

V%IFIED 3Y: 
10/11/91 

DATE 
DIRXTOR 
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LOG OF EXPLORATIONS Hole No. B-1 7 

c0ma0r Clarence WetU Associates 
Driller Don Moodie 
Type of orill Barge 
Sue & Type of Casing 3” 
Drilling Fluid none 

Prow Oakpcint Associates 
No. 3131 observer Julie M. Churchill 
Looawl 
Elevation 0.00 
Date Start 8/31/89 Complete 8131189 

Other 

20.0 

220 

24.5 

-20.0, 

-22.0 

-24.5 

Remarks: Exp 
Associates, their cot 

water 

Sand, f-c, trace gravel, 
race silt saturated, black, 
WV dense, SP 

i 
s were recorded by Clarence Weltl 
ete exploration logs are also attached. 

Fmld 

Descdption 

LAS DATP 

Engineering 

Decscription 

MH:Sandy elastic silt, 
subangular, hard, and durable, 
with shells 
SM:Silty sand, 0.8% organics 

Test 

Data 

GROUNDWATER DATA 

Hole No B-17 



HDRR I Sow GEOTECHN t CAL 

Y. CONN 06033 

Surface Elevation 

1. HDLLOW STEM AUGER. 
2. ORIVEN CASING. 
3. DRILLED CASING. Diameter 
4 ROCK CORING. Diemeter 

STRATUM DESCRIPTION 

. BLK.SLUDGE.fR.COB8LES 

25.5’ 
.t 26.5’ 

BbTTol OF BORING 26.5’ 

l “RLK/GR.FINE-CRS.SAND, 
TR.GRAVEL C COBBLES L SLUOGE 

LEGEND: co” * SAMPLE RECOVERY L/OR CORING TIME IIWUTES/FT 
140lb Wt. x 30” tall on 2” 0.0. Samplec 

Semple Type Propofllons used Cohesmless Dans~ty Cohastve Conswency 
0 = Dry C = Cored W = Wastwd trace 0 IO 10% Q-10 Loose 04 son 
UP 5 UncilsIurbecl Ptston llnle 10 10 20% 1040 MecIDense 4-6 MLStitl 
TP I Tesl Pal A-Auger V I Vane Test some 20 IO 35% 30-M Dense E-15 stcn 
UT ji unats~uroea Thmwatl and 35 IO 50% 50 + Very Dense 15-30 v-st1n 

1 Unless otherwcse agreed. sampks wll be held by Welli Assoctates a martnium 01 60 days atler bortng Completion 
2 Waler readings rePresent drtllef ODSefValuOnS - not IntefptetaIlOnS. 

REMARKS 

Driller: 
MOOOIE 

Helper 

CHURCIIILL 
lnspeclor 

,-. 



LABORATORY TEST RESULTS 

Boring 17, Sample 1 

Water Content (ASTM D2216): 
-------------------------- 

Water Content: 

Specific Gravity (ASTM D-854): 
----------------------------- 

Specific Gravity of Soil: 

Dry Unit Weight (See Note 1): 
---------------------------- 

Dry Unit Weight Of Soil: 

Void Ratio (See Note 2): 
-------c--------------- 

Void Ratio Of Soil: 

Atterberg Limit (ASTM D-4318): 
----------------------------- 

Liquid Limit: 
Plastic Limit: 
Plasticity Index: 

88.9 

2.633 

88.4 

0.86 

73.4 
49.5 
23.9 



LABORATORY TEST RESULTS 

Boring 17, Sample 1 (ConIt) 

Grain-S& Analysis (ASTM D422 With Hydrometer): 
--------------------______p_____________------- 

- Gravel, passing 3 inch and retained on No. 4 sieve 13.3% 

- Sand, passing NO’. 4 and retained on No. 200 sieve 29.9% 

- Coarse sand, passing No. 4 and retained on 
No. 10 sieve 2.4% 

- Medium sand, passing No. 10 and retained on 
No. 40 sieve 9.0% 

- Fine sand, passing No. 40 and retained on 
No. 200 sieve 18.5% 

- Silt, 0.074 mm (No. 200) to 0.005 mm 49.8% 

- Clay, smaller than 0.005 mm 7.0% 



ATTERBERG LIMITS’ RESULTS 

G 
9 
H 3c 
i 
2 
iii 
4 2C ?. 

1c 

CL-ML 

LIQUID LIMIT <LL) 

BORING DEPTH 
0 B-17,Sl 20.0 

LL PL PI FINES CLASSIFICATION 
73 50 24 

MORRISON GEOTECHNICAL ENGINEERING 
PROJECT NAME: 

Oakpoint Associates 
JOB NO.: 3131 

BORING: B-17,Sl 

DEPTH: 20.0 



U.S. STANDARD SIEVE OPENING IN INCHES( U.S. STANDARD SIEVE NUNBERS I RYDRDMETER 
10 -,.. . . ,.. -- -- .- .-- 

I) I lllllI I I I 
0 

4 2 10064 2 1064 2 164 2 0.1 6 4 2 0.01 6 4 2 0.001 
GRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL SAND 

coarse 1 fine coarse( medlum 1 fine 
SILT OR CLAY 

1 B-17,Sl 20.0 19.00 L 0.09 0.023 0.0062 133 29.9 48.9 7.8 

1 

I I I I 

I 1 I 
Project Oakpolnt Associates 

K!@! ‘r: November 1939 

Location Groton, Connecticut 

Notes 

GRADATION CURVES 

-. 

- 



LABORATORY TEST RESULTS 

Boring 17, Sample 2 

Water Content (ASTM D2216): 
_------------------------- 

Water Content: 

Organic Content (ASTM D-2974): 
----------------------------- 

Percent Organic Matter: 

12.4 

0.86 



ORGANIC CONTENT 

Project Oakpoint Associates Groton, CT, Submarine Base 

Source B-17 S-2 Project Number 3131 

Date Tested 10-4-89 Tested By TJG 

Moisture: 

Ash: 

Tare Number 

A. Weight of Dry Soil + Tare 

B. Weight of Tare 

175.38 

59.62 

I c. Weight of Dry Soil, (A-B) 115.76 I 

D. Weight of Ash + Tare 174.39 

E. Weight of Tare 59.63 

F. Weight of Ash, (D-E) 114.76 

I 
0. Percent Ash, (F/C + 100) --I 99.14 I 

Organic Matter: 

Percent Organic Matter, (100-G) 

.iemarks : 
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LOG OF EXPLORATIONS Hole No. B-1 8 

cmmctor Clarence. Welti Associates 
Driller Don Moodle 

ROW Oakpolnt Associates 
No. 3131 o- Julie M. Churchill 

type 0f grill Barge 
Si&TypeOf casing 4” 
ming fluid none 
other 

Looalion 
Elevation 0.00 
Date start 8/28/89 
Weather 

9.0 

13.0 

- 

23.0 

-9.0 
- 

-13.0 

- 

-23.0 

a 
5. 
e” 
$1 
- 

S-’ 

I 

1 DATA 
I 

Field 

DWOliptfOIl 

vats 

1 Soil 

iray biolite granite gnsiss 

%d of rob core at 23.0’ 

Exploration logs were recorded by Clarence WeltI 
Associates, their complete exploration logs are also attached. * __ _ 

, No sample talcen 

Engineering 

Description 

Test 

Data 

GROUNDWATER DATA 

Date I Time Depth 

I 

I I 
Hole No B-18 



1 
Project Abbrev. Submarine Base, Groton Date 8/30/89 
Project No. 3131 Loggedby JMC 

LOG OF ROCK CORE 

Boring No. B-18 Location Area B 
Depth of Boring 13' Boring Elev. 0 mean low 
Size of Core- 2:l” Elev. Top of Bedrock - 13.0 ’ 
Type of Core Barrel NX Elev. Groundwater 

Depth No Run Recovery RQO Graphic Fractures * 90% % Log 
Llthology 

13 Weathered surface Gray, biotite 

Weathered, biotite foliation granite gneiss 

Weathered break 
14 - 4.7/ .5 -- 

5.0 - 

Weathered biotite foliation 

Becoming more 
felsic, trace 

Mechanical 

Mechanical 

Average drilling 

7 min/ft at 300 psi 

Mechanical 



CLARENCE WELTI ASSOC., INC. CLIENT 

P.O. BOX 397 
llORRt!NN GEOTECHNICAL 

GIASTONBUAY. CONN 06033 
. 

c 

P- 
DRILLING PROCEWRES: -’ 1.. 2.. 3.. 4.. wkcl om w mom) 

1. HOLLOW STEM AlJGER 0ismsl.f 
2. DRIVEN CAStNO. &af’uwr ‘,, “U 
3 ORILLED CASING. oiametef 
4. ROCK CORING. Oimer - h type .a" 

SAMPLE 
I 

-c 
PROJECT NAME 

SlJSNARfNE BASE 

LOCAllON 
CRGTON, CT 

13.0 
DRILLEO ROCK 

RUN #I 13.0’-18.0’ REC.%” 

RUN #2 l&O’-23.0’ REC.52” 

- 
. 
. 
. 

23.0 
. 
. SOTTM OF BORING a.0 
. 
. 
. 
. 
f 
. 
. 

35 

. 

40 I 

LEGEND: co1 * SAMPLE RECOVERY b/OR CORING TIME C(INUTES/FT 
14Olb Wt. x 30” fall on 2” 0.0. Sampler 

Sample Type Propomont Used 
Q = Dry C = Cored W = Washed trace 0 lo 10% 
UP = Undtsturbed Pwon lmte 10 IO 20% 
TP = Test PII A -Auger V I Vane Test some 20 IO 35% 
UT = Unatsturbed Thrwall and 35 to 50% 

Coheslonless Oenstly Cohsswe Conscstency 
O-10 Loose M son 

10.30 Med Dense 4-8 MlStitl 
30-u) Dense a-15 Shff 
50 l Very Dense 1 S-30 v-slm 

GROUND WATER OBSERVATIONS START 
DATE 

Al - fr AffeR ,o!?,HouRs a/20/89 
f INISW 

*r - FT. AFrER -HwRS DATE 
a/za/a 

REMARKS 

Driller: MOOD’ E 
Helper: 

Inspector. CHURCH ILL 

Sheet ’ 
7 

Of - 

1 Unless olherwse agreed. samples wdl be held by Welts Associates a maxtmum 01 60 dsyS aker bormg compleIlon . 
2 Wafer readings represent drdler observations - not mlerpfetaltons. 



LOG OF EXPLORATIONS Hole No. B-1 9 

Cmmctor Clarence Welt1 Associates 
orilkr Don Moodle 
Type of orill Barge 
Size 8 Type of Casing 4” 
Drilling Muid none 
Other 

~jact Oakpoint Associates 
No. 3131 Obeervw Julie M. Churchill 
Location 

Elevation 0.00 
Date start anoia9 thtttfm3 at30/89 
Weather 

I 
t 
x 

- 

26.0 

-16.0 

-16.0 

Rm: Exploration logs were complete 

Fad 

Description 

uater 

h soll 

Light gray quartzite 

jtopped Coring at 26.0’. rod 
woke 

y Clarence Welti 
Associates, their complete 
*No Sample Taken 

exploration logs are also attached. 

Ell@lleeIfng 

Desaiptbn 

Test 

Data 

9 
HoleNo B-19 

-_ 



:- 

Project Abbrev. Submarine Base, Groton- Date 8131189 
Project No. 3131 LogfW by JMC 

LOG OF ROCK CORE 

Boring No. B-19 
Depth of &ring 18' 
Size of Core 2.1" 
Type of Core Barrel NX 

Run Recovery ROD Graphic ‘Mth No 
75% ., % Log . 

Location Area B 
Boring Elev. mean low 
EM TOP of Bedrock - 18.0 ’ 

Elev. Groundwater 

Fractures Lithology 

18.0 Weathered surface Gray quartzite 
Mechanical break with minor amounts 

1 .5 - Weathered of biotite 
19.0- 100% .45 - Mechanical break 

Weathered surface 

Weathered surface 

Mechanical 
Mechanical 

Mechanical 

Average drilling 

14 min/ft at 100 - 

Mechanical 

Weathered/joint plane 20' 

Mechanical break 

Lost at 1.5' 
Mechanical failure w/drilling 
conditions 
Competent rock 
Offshore drilling 



CLARENCE WELTI ASSOC., INC. 
P.O. BOX 397 
GlASjONBUAY. CONN 06oi?3 

CLIENT 

(ORRISOW CEOTECHWlCAL 

. 

PRGJECT NAME 
SURl4ARlNE EASE 

I LOCATION 
GROTOR, Cl 

DRILLING PROCEDURES: 1..2..3..4..@sMctoneormor~) , L /. 

1. HCLLDW STEM AUGER. oiamelw 
2. DRIVEN CASING. clismelu 4- HU 
3. DRILLED CASING. otamelsr 
4. ROCK WRING. cJufl’e’- ,r,aanlyps MY 

HOLENO. 8-19 swlece Elevsllon 

GROUNO WATER OBSERVATIONS START 

AT- FT w=lER 0 HOURS OATE 8/30/89 
FINISH 

A’ - R AFTER 
--= oATE8/30/89 

l OEPTH 

I . 
10 . 

. 

I 
. 

Run #l 18.0’40.0 REC.24” 
RUN X2 20.0’-22.0’ REC.22” 
RM #3 22.0’-25.5’ REC.37” 
RUR #4 25.5’-26.0’ REC. 5” 

26.0 

BOTTOM OF BORING 26.0’ 

LEGEND: co” A SAMPLE RECOVERY L/OR CORING TIM NlNlJTES/Ff 
14Olb wt. x 30” tall on 2” 0.0. Sampler 

Semplc Type 
0 = Dry C - Cored W I Washed 
UP - UncYlsrurbed Ptston 
TP = Test PII A-Auger V = Vane Tea 
UT = ~na~swrbed Thvwatl 

Pmpolwtls used 
trace 0 10 10% 
IflIfe 10 10 20% 
some 20 10 35% 
and 35 to 50% 

thhestonless Densely CohesW Conscstency 
O-10 Loose o-4 son 

1fXiO Med Dense r-8 Mlstln 
30-50 Dense 8-15 Stili 
SO + VeryDense 15.30 v-sen 

AEMARKS 

noooIE 
DdlM. 
Herper 

CHURCHILL 
lnspeclof 

1 1 
Sheer -01 - 

1 Unless Olhenwse agreed, samples wll tx held by Wellt Assoc~ales a mai@mum of 60 days aher boring comfJlel~on 
2 Wafer readings represent dnller observattons - not mlerpfetattons. 



LOG OF EXPLORATIONS Hols No. B-20 

c~ntrsctor Clarence Welt1 Associates 
oriller Dave Bromlev 

Type of Drill Truck Mounted 

RO@~ Oakpolnt Associates 
No. 3131 obsecvec Julie M. Churchill 

Location 

Sue & Type of Casing 4” Elevation 8.00 
Drilling Fluid none Data Start 8/29/89 Complete 8129189 

other Weather 

E 
k 
0 

8.0 

13.0 

23.0 

ii 
d 

0.0 

-5.0 

-15.0 

Remsrks: 

3 DATA 

cx 
5% 
2 . 
!!i - 

2s 

100 

Fmld 

Description 

h aravel, ktlle sand, i-c, 
ittle silt. saturated. 
!xown. very dense, GM 

pink-gray bkxite granite 
3w 

End of rock core at 23.0 

Engineering 

Description 

GP-GM:Poorly graded gravel 
with silt and sand, 
subangular,hard. and durable 

LAS DATA 

Test 

Data 

GS 

GROUNDWATER DATA 

Date Time Depth 

8/29/89 1:30 pm 7.0 

r”“\ 
ME 

Sheet 1 Of 1 Hole No B-20 



Project Abbrev. Submarine Base. Groton Date 8/29/89 
Project No. 3131 Logged by JMC 

LOG OF ROCK CORE 

Soring No. B-70 Location Area B 
Depth of Boring 1 ? ’ Boring Elev. +7.72 
Size of Core 7 1” 

Elev.Topof Bedrock -5.28 
Type of Core Barrel NX Elev. Groundwater 

Weathered surface Pink biotite 
Weathered break granite gneiss 

Mechanical break 

Weathered break along joint 

Weathered break along joint Becoming gray 

Biotitic weathering 

Secondary crystal 
growth along 

Weatheredjoint plane fracture weathered fracture5 

Mechanical 
Mechanical 

Average drilling 

8 min/ft at 300 psi 

Mechanical 

Foliation/weathered biotitic 

_-. 

_--- 

- 



CLARENCE WELTI ASSOC., INC. -NT 
P.O. BOX 397 MDRRtSDN GEOTECHNICAL 

GLASTONSURY. CONN 06033 . 

I PROJECT NAME 

MULLING Pfttxt5oufxs: z , ,. 1.. 2.. 3.. 4.. (salecl we o+ more) 

1. HOLLOW STEM AUGER. oi8mator 
2. DRIVEN CASING. oiemalr ‘,1 “U 
3. ORlUEO CAStNG. olunuer 
4. ROCK OXING. oiemaler -6lypse 

I 

B I SAMPLE STFlATUM OESCRlPTloN 

r’ No. A 
” BLDWy6” I DEPTH + OEPTH 

! 1. TOP OF CONCRETE WALL ] f f 

. 7.0’ 

.-UATER 8.0’ 

. CR/BR.FINE-CRS.SAND 6 GRAVEL, 

. SCM SHELLS 6 ORGANIC SILT 

13.0’ 
. CORED:GR.GRANITE GNEISS L QUARTZ 

. RUN Yl 13.0’-18.0’ REC.60” 

. WODERAlELY FRACTURED) ’ 

RUN 12 18.0’-23.0’ REC.60” 
WODERATELY FRACTURED) 

f-@-Y 

23.0’ 

LEGEND: Co. A 
SAMPLE RECOVERY L/OR CORING TIME WNUTES/FT 

14Dib Wt. x 30” fall on 2” 0.0. Sampler 

I 
Semplc Type Propomons used c.JhasKmldss lhnsrry CQheswe consrstellcy 
0 - Dry C = Cored W = Washed trace 0 10 10% O-10 Loose o-a son 
UP c UndlsIurbed PlSlOrl Mite 10 10 20% 10-30 Med.Dense 4-a M/SllH 
TP = Test PII A I Auger V I Vane Test some 20 10 35% 30-M Dense e-15 Stln 
UT = Undisturbed Thmwall ana 35 10 !50% 50 + Very Dense 1530 v-sea 

REMARKS 

Drdler: *ROMLEY 
Helper: 

Inspeclor’ 

Sheet ’ 01 ’ 

‘@--- 1 Unless otherwcse agreed. sampks wll be held by Wellt Assoctates a maxtmum cl 60 days alter bormg completion 
2 Water readings represent drtller ooservattons - not mterpetat8ons. 



LABORATORY TEST RESULTS 

. Boring 20, Sample 1 

Gradation (ASTM D-422): 
---------c--,-,,,--,,L 

Percent Passina Sieve BY Weiuht 

Sieve Size Sample SDecification 

1 l/2" 100 
1" 86.7 

3/4" 66.8 
3/8" 52.1 

No. 4 42.1 
No. 10 35.4 
No. 20 28.6 
No. 40 20.8 
No. 60 14.8 
No. 140 8.5 
No, 200 6.5 

- 

-. 



I U.S. STANDARD SIEM OPENING IN INCHESl U.S. STANDARD SIEVE NW6ERS I NYDRWETER 

1064 2 164 2 0.164 2 0.01 .6 4 2 0.001 
GRC\IN SIZE IN IITLLIMETERS 

GRAVEL SAND 
coarse 1 fine Icoarsd medium 1 fine 

SILT OR CLAY 

l B-20,Sl 8.0 3750 13.79 1.014 0.1300 57.9 35.8 6.5 

I 1 
Project Oakpolnt Associates 

K!i! it:: October 1989 

Location Groton, Connecticut 

Notes 

GRADATION CURVES 



LOG OF EXPLORATIONS Hole No. 8-21 

Contractor Clarence Weltl Associates 
Driller Oave Bromlev 
type of otiu Truck Mounted 
Size & Type of Casing 4” 
Drilling Fluid none 

proiect Oakpoint Associates 
No. 3131 Observer Julie M. Churchill 
Looatlon 
Elevation 8.00 
Date Start 916189 campme 916189 

Other 
I 

Weather 

F 
b 

67 

z 

-& vd d 
r3l&&TS 

d. f-c,Mtfa 

walrated with petroleum 
*wn, medium dense, SM 

Gray fine gralned, biotite 
granitio gneisa 

I 
IKiE - s- ‘Of’ 

Engineering 

Description 

SP:Poorfy graded snad with 
gravel, rounded, hard, and 
durabkl.Sl%or anics 

dec? 
~~~~$t!&ul*>~d~~d 

Test 

Data 

IAB DATA 

oc 

GS 

II 

GROUNDWATER DATA 

Date l-me Depth 

916189 23’ 

~oteNo B-21 

,- 



r’ 

Project Abbrev. Submarlnese . Gro h 
Project No. 3131 

Date v 
LwW by 

LOG OF ROCK CORE 

Boring No. B-21 
Depth of Boeing 
Size of Core 2.1” 
Type of core Barrel - NX 

Depth Run Recovery RQD Graphic 
No. 95% % LOCI 

Location Area B 
Boring Elev. +8.0’ 
Elev. Top of Bedrock -4.5’ 
Elev. Groundwater 

Fractures Lithology 

12.5 

13.1 1.0 

Weathered surface 
Mechanical break 

Mechanical 

Gray, fine grained 
biotite granite 
gneiss 

14.5 
1 

15.1 3.2 

16.1 

17.1 

18.1 

.8 

.85 

. Mechanical break 
Mechanical 

Weathered 

19-l 2 Weathered biotitic 

20.5 

21.5 

22.5 

3.05 

Mechanical 
Mechanical 

biotitic 

Average drilling 
time 
6 min/ft at 300 psi 



I ClARENCE WELTI ASSOC., INC. 
atmu 

P.O. BOX 397 
MRISOW GEOTECHNlCAL 

GlASTONBUAY. CQNN 06Q33 . 

DRILLING P(IOCEDURES: 1.. 2.. 3.. 4.. @dact OCM of mom) , E ‘ HOLE NO R-21 surface Elevallon 
1. IIOLLOW STEM AUGER. o*nwrer 
2. DRIVEN CASING. DlameIef 4” MU GROUND WATER O&SEAVATtONS START 

3. DRILLED OISING. oiemaIer DATE 
AT - FT AFTER 0 

4. ROCK CORING. OimmrJf ’ o*n 
HOURS 9/6/09 

.s type-. FINISH 
AT - FT AFTER - WIJRS DATE 9,6,89 

+ DEPTH 

8.0 

. CR/BR.FINE-CRS.SANO 6 GRAVEL, 

. OIL SOAKEO,TR.SILT b COBBLES 
12.5 

. CORED: GR.DUARfZ 6 GRANITE GNEISS 

. RUN # 1 12.5’-17.5’ REC.!%” 

RUN #2 17.5’-22.5’ REC.60” 

BOTTO( OF BORING 22.5’ 

. NO UATER READING 0 COMPLETION ff BORING 

LEGEND: Cd A SAMPLE RECOVERY b/OR CORING TIME MlNUTES/FT 
1001b Wl x 30” fall on 2” 0.0 Sampler 

semptc Type Proponlons used 
0 = Dry C L Cored W = Washed trace 0 to 10% 
UP = Unalslurbect PlSl0l-i lntle 10 to 200/o 
TP = Test PII A = Auger V E Vane TesI some 20 to 35% 
UT = Una~slurbed Thmwall ana 35 to 50% 

~h6s~onless Density CoheS~va &XWWIC~ 
O-10 Loose O-4 Soh 

10.30 Me0 Dense 4.a M/Slln 
30-50 Dense a-15 Slltt 
50 + Very Dense 1 S-30 v-SlItI 

1 Unless olherwse agreed. rwrzpks wll be held by Weltt Associates a maxlmum Of 60 days atter bOflng COmDlellOn 
2 Water readings represent driller Observations - not mterpretaltons. 

REMARKS 

SROMLEY 
Dnlhw 
Helper, 

CHURCHILL 
Inspecloc 

1 1 
Sheer 0’ - 

I-- 

-- 



LABORATORY TEST RESULTS 

Boring 21, Sample 1 

Organic Content (ASTM D-2974): 
----------------------------- 

Percent Organic Matter: 1.81 



ORGANIC CONTENT 

Project Oakooint Associates Groton, CT, Submarine Base 

Source B-21 S-1 Project Number 33.31 

Date Tested 10-6-89 Tested By BH 

Moisture: 

Tare Number 

A. Weight of Wet Soil + Tare 

B. Weight of Dry Soil + Tare 

c. Weight of Water, Ww = (A-B) 

D. Weight of Tare 

E. Weight of Dry Soil, Ws = (B-D) 

I F. Water Content, W = (C/E X 100) I I 

Ash: 
I I 1 

I Tare Number I D I 

I A. Weight of Dry Soil + Tare 139.09 

I B. Weight of Tare I 57.93 I 

I c* Weight of Dry Soil, (A-B) I 81.16 I 

I D* Weight of Ash + Tare I 137.62 I 
I E. Weight of Tare ~7 ~~~ 57.93 - -7 

F. Weight of Ash, (D-E) 79.69 

0. Percent Ash, (P/C + 100) 98.19 

Organic Matter: 

Percent Organic Matter, (100-G) I(,.,, 

aemarkst 

/- 

_-. 



LABORATORY TEST RESULTS 

Boring 21, Sample 2 

Gradation (ASTM D-422): 

Sieve Size 

1" 100 
3/4" 94.3 
3/8" 76.4 

No. 4 64.3 
No. 10 52.3 
No. 20 40.5 
No. 40 25.7 
No. 60 15.7 
No. 140 7.0 
No. 200 4.7 

Percent Passina Sieve Bv Weiaht 

SamDle Wecification 



U.S. STANDARD SIEVE OPENING 11 INCHESl U.S. STANDARD SIEVE NUMBERS I HYOROMETER , a - --- - .~ 
r 

100 6 * 3 L 1.5 A3/4'123/8 3 4 6 8'O lbJ620 3o 40 5o 70'oolC0200 
I ! I ! I I I 1 0 

I 

I 

10 

720 

llllIl I I I I a 

*70 
2c ! 

I llllllI I I 180 
\ 

lo- r \ 

: I Tllvlw90 
llllti I I I 

c ; 
. 

100' 2: 

i 

16; 

100 

4 2 6 4 1064 2 2 0.1 6 4 2 0.01 6 4 2 0.001 

_- 

- 



.ce.: ‘ 

LOG OF EXPLORATIONS hole No. B-22 

Contractor Clarence Welti Associates 
griller Dave Bromlev 
type O! orill Truck Mounted 
Size & Type of Casing 4” 

pro@t Oakpolnt Associates 
No. 3131 obsecver Julie M. Churchill 
Locatibn 

Elevatian 8.00 
Date Start 918189 
Weather 

Compfete 9/6/89 Drilling Fluid none 
Other 

- 
!i!, 
$1 
“i - 

s- 

s- 

- 

FI 

zi 

fl 

1. 

1.. 
0.1 

Engineering 

Description 

Test 

Data 

Field 

Descrfption 

26.0 

0.0 

-18.0 

sand, f-c, some gravel, 
Iii alk saturated, 
brown, medium dense, SM 

W, G, D, el GS 
WIHYDRO, DS 

61616 

4llOl41 

GW-GM:Well graded gravel 
with sift and sand, subangular. 
mostfyhard, and durabfe 

SPPoorfy graded sand with 
gr;/esubangular, hard, and 

Dark gray biotite schist 
grading into a gray biotite 
granite gneiss at 13.0 

End of rock core at 26.0’ 

GROUNDWATER DATA 

Date Time Depth 

916189 6.0 

Hole No B-22 

I 
f--- ME 

sheet 1 of 1 



Project Abbrev. Submarine Base, Groton Date 9/7/89 
Project No. 3131 Logged by JMC 

LOG OF ROCK CORE 

Boring No. B-7 7 
Depth of Boring 16 

A” Size of Cor6 
Type of core Barrel 2X. 

Location Area B 

Boring Elev. +8-O ’ 
Eiev. Top of Bedrock -8 - (2 ’ 
Elev. Groundwater 

Fractures 

Weathered surface 

Weathered cleavage 

Fracture 45" 
Weathered breaks 

Dark gray biotite 
schist grading intc 
a gray biotite 
granite gneiss witf 
biotite stringers, 
banding and pods 

Weathered breaks 
Mechanical 

Mechanical 

Mechanical 

Average drilling 

3 min/ft at 300 psi 

Mechanical 

- 



Unconfined Compression on Rock 

t i i i I 

8.2 6.4 8.6 0.6 1.8 1.2 1.4 1.6 1.6 2.8 

Strength, psi: 14990 

MORRISON GEOTECHNICAL ENGINEERING 

F’rojectName: 

Oakpoint Associates 
Job No. : 3131 

Boring : B-22 

Depth : 17.0’ 



1 

I 

E” SAMPLE STRATUM OESCAlPTlON 
c 

A NO. SLOWSl6” DEPTH A + DEPTH 

. TOP OF CONCRETE WALL 
/ 

I 
. 

5 
4’ 

I I I I I- 8.0 
1 1 1 6-6-6 IQ-O’-10.5’ 1 13” . 

1 1 I I ” , I . I . ORK/ER.FINE-CRS.SAND 6 GRAVEL, 
I . L111LE COBBLES 

, I . 13.0 
2 1 4-10-41 14.0’-15.5’ 8” . GR/BR.FINE-MED.SAND,lR. 

5 I . FINE-CRS.GRAVEL b SILT 
16.0 

CORED: GR.GRANITE GNElSS,SCME ’ 
CiJARfZllE 

RUN #l 16.0’-21.0’ REC.60” 
<WEATHERED ZONES) 

. RUN #2 21.0’-26.0’ REC.60” 

26.0 

~TTOU OF BORING 26.0’ 

LEGEND: Col A SAUPLE RECOVERY L/OR CORING TIME HINUTES/FT 
14Olb WI x 30” fall on 2” 0.0. Sampler 

Semple Type 
D = Dry C = Corea W = WaSheCl 

uP = und0swbea Piston 
TP = Test PI! A = Auqef v = Vane Test 
UT = Und~srurbecl Thw-wall 

ProponIons Use0 
rrace 0 10 ‘0% 
hctle 10 to 20% 
some 20 10 35% 
ana 35 to 50% 

Cohestonless Oens~ry Cohewe Consc.tency 
O-10 Loose o-4 son 

IO-30 Med.Oense 4-8 MIStIn 

30-M Dense e-15 SM 
50 + Very Dense 15.30 v.!%l 

CLARENCE WELTI ASSOC., INC. 
P.O. BOX 397 SCM GEOTECHNICAL 

DRILLING PROCEDURES. 0 ., . ,, 1.. 2.. 3.. 4.. (Select 

1. HOLLOW STEM AUGER. 
2. DRIVEN CASING. chamelef L” HY 
3. ORILLED CASING. Diameter 
4 ROCK CORING. Dlatmcer - 

AT _ FT AFTER 9 HOURS 
4 type 

REMARKS 

Driller. *RmLEY 
nelper 

Inspector C”“RC”‘LL 

Sheel ’ 01 ’ -- 

1 Urjess olherwse agreed. samples wdl be held by WelIt Assoctales a maxtmum 01 60 days aher bortng COmplellOn 
2 Wafer feddingS fewesenl dnller onserva~f~~ns - not mlerpretatrons 

-- 



LABORATORY TEST RESULTS 

Boring 22, Sample 1 

/- , 

Water Content (ASTM D2216): 
----------'--------------- 

Water Content: 

Specific Gravity (ASTM D-854): 
----------------------------- 

Specific Gravity of Soil: 

Dry Unit Weight (See Note 1): 
---------------------------- 

Dry Unit Weight Of Soil: 

9.5 

2.735 

100.36 

Void Ratio (See Note 2): 
----------------------- 

Void Ratio Of Soil: 0.40 

Grain-Size Analysis (ASTM D422 With Hydrometer): 
----------------------------------------------- 

- Gravel, passing 3 inch and retained on No. 4 sieve 59.0% 

- Sand, passing No. 4 and retained on No. 200 sieve 35.8% 

- Coarse sand, passing No. 4 and retained on 
No. 10 sieve 9.2% 

- Medium sand, passing No. 10 and retained on 
No. 40 sieve 13.0% 

- Fine sand, passing No. 40 and retained on 
No. 200 sieve 13.6% 

- Silt, 0.074 mm (No. 200) to 0.005 mm 

- Clay, smaller than 0.005 mm 

4.2% 

1.0% 



LABORATORY TEST RESULTS 

Boring 22, Sample 1 (conot) 

Direct Shear (ASTM D-3080): 
-------------------------- 

Maximum 
Initial Initial Initial Normal Shear 

Moisture Thickness 
Trial No. 

Unit Weight Stress, 
Content.% inches 

Stress, 
DRY, wzf PSf DSf 

1 12.4 0.78 114.8 390.29 476.47 
2 13.4 0.79 113.2 779.71 767.65 
3 13.4 0.82 112.5 1169.71 1252.94 

friction angle = 45 
cohesion = 55 



U.S. STANDARD SIEVE NUMBERS HYDROnETER 

-0 

-10 

30 

10 f \ -90 

I 

. 

; . U 6 

100 6 i 

t 

4 2 4 10 

6:4 

2 

16; I 

2 0.1 6 4 2 0.01 6 4 

‘z’b.001 100 

QRCIIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL SAND 

coarse 1 fine coarsd medium 1 fine 
SILT OR CLAY 

L..... $:.: .~~~~~~;~~~~~~ ...:pv ..,. $...;<.;.x..; . . . . . . . x..$< . . . . . . . . . . . :~~;.~~~.~.~.~.~~.;~~~~~;~~~~;~~~~ )..:;.:...: . . . . :.:.:.:..z t:.: _.... _...... :...ty ;.:.:.: b.5 ‘..<.p.$,. .:.:.:.>:.“‘v ..:,: r’: ,....... :. .‘. .,......... :;. . . ...> .: ..,. ,. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~,~~~;~~~ .i,~~~~~~~~~~~~~~~.~~~~~~~~,~~~~~~~~~ r >,x.+t~.~ . . . . . . . . . . ..(.. ?..,.,W ._....,..i.,,_,, ,..!<..I- Ni< . . 9 .2&..2k. k~~.&J ~z.$. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . v . . . . ” . . . . . . . . ,_. .::rr:v . . . . ..A.. I. . . . . . ‘. . . . . . . . . .._..... _.... . . . . _. :. ._ .___. .:...:...:~.:.~ .:.:,:,: /,..< ..,.,....../., ,.,.,_,.,\. .._ ,...: ., . . . . . . . . . ,., . . . . . . . . . 
t 1 B-22,Sl 9.0 hell Graded Gravel with Slit and Sand GW-GM 1 10 1 NP 1 NP 1 NP 1 1.38 1 81.1 

I B-22,Sl 9.0 37.60 1.610 0.1622 59.0 35.6 4.7 0.5 

Project Oakpoint Associates 

K! izz October 1989 

Location Groton, Connecticut 

Notes 

GRADATION CURVES 



DIRECT SHEAR RESULTS 

I I I I I I I I III1 I I I I I I I I 

8 8 I I I I I I I I I I 
8 8 2ee lee 498 498 688 688 688 688 leee leee 1288 1288 1.488 1.488 

FRICTION ANGLE: 45 

COHESION: 55 

NORMAL PRESSURE Prr 

MORRISON GEOTECHNICAL ENGINEERING 
PROJECT NAME: 

ME 
Oakpoint Associates 
JOB NO.: 3131 

BORING: B-22Sl 

DEPTI-I: 9.0 



LOG OF EXPLORATIONS Hole NO. B-23 

Contr~tor Clarence Welti Associates 
orikr Dave Bromley 

lype 01 orill Truck Mounted 
Sii&Tyfmof casing 4” 

ROW Oakpolnt Associates 
No. 3131. observer Julie M. Churchill 
Locatfon 

mation 8.00 
Date start 8f29l89 
Weather 

cornpiete 8/29/89 Drilling Fluid non6 
other 

LAB DATA 

Engineering 

D%SOlfptiOll 

GPPoody graded gravel with 
gt,pounded, hard, and 

1 DATA . . 

II: 
iI 
:i D. 

l.! 

1.1 
0.1 

Test 

Data 

Ftid 

D6sufption 

6.0 

16.0 

26.0 

-6.0 

-16.0 

4 aravel, ltttb d f 
xown, satut%d: d%e, 
al 

Iark gray biolh granite 
3- 

UR 

and of rock core at 26.0’ 

TA GROUNDWATER 

Date 

8l30189 I 

liI 

I 

Depth 

9:30 am 5.0 

I 
Hole NO B-23 



Project Abbrev. &ubmarine_Base . Gro ton Oat0 a/30/89 
Project No. 3131 mged by JMC 

LOG OF ROCK CORE 

Sorlng No. B-73 Locatlon Area B 
Depth of Boring 16.0 Boring Elev. +8 -0 ’ 

Sire of Core 3 1” Elev. lop of Bedrock -8.0 
Type of Core Barrel NX, E1ev. Groundweter 

Run Recovery IWO Oraphlc Depth No 
% 36 ml 

Fracturea Uthology 

16.0 

17.Q 3.5 le3 

I Weathered surface 
Mechanical break 

Mechanical break 

Biotite 
granite 
gneiss 

Weathered break 

Uncovered rock 

Mechanical break 

Weathered break 

Very biotitic 

Weathered foliation (biotite) 
Average drilling 

Weathered foliation (biotite) 

Weathered foliation (biotite) 



Unconfined Compression on Rock 

-0akpoint Associates 
Job No. : 3131 

Boring : S-23 

Depth : 21.5’ 

STRAIN, X 

Stren@h, psi: 17,920 

MORRISON GEOTECHNICAL ENGINEERING 

ProjectNama: 



I CLARENCE WELTI ASSOC., INC. I 
QIENT 

P.O. BOX 397 NGRRISDN GEOTECHNICAL 

GWTONBURY, CONN 06033 LDCATION 
GROTON, Cl 

MILLING PROCEDURES: 1.. 2.. 3.. 4.. fselect one or mom) T !‘. 

1. HOLLOW SYEM AUGER. Diamow 
2. DRWEN CAStNO. Diameter ‘“WY 
3. ORtLLED CASING. chameter 
4. ROCK CORING. Dlameler -hlyt=-+# . 

c 

GROUND WATER OSSERVATtONS START 
DATE 

AT- FT AFIERJY mXlAS 
F1NtS”8’29’89 

*r - FT AFTER bWIJR.3 DATE 
A,- E” I SAMPLE STRATUM DESCRIPTION 

F 
H NO. BLOWS6.. DEPTH A 

c DEPTH 
REMARKS 

. TOP OF CGNCRETE WALL 

. 

.-WATER 

tR.FtNE-CRS.SANO 6 GRAVEL,LSTTLE 

7.0’ 
a.0 

I I I I . SHELLS 6 S1LY.lR.UWO 

RUN #l l&O’-21.0’ REC.42” 
(SOME SEAMS 6 HOOERATELY FRACTURED) 

RUN I2 21-O’-26.0’ REC.60” (SOLID) 

26.0’ 

8DTTOM OF BORING 26.0’ 

NOTE: NO WATER READING 3 0 HRS. 

LECEND: co’. A SAMPLE RECOVERY L/OR CORING TfME MINUTES/F1 
14Olb WI. x 30” tall on 2” O.D. Sampler 

Sample Type Pfopomons Used CoheslonCss Oenscty Coheswe Consstency 
D = Dry C = Cored W = Washed trace 0 10 10% O-10 Loose 04 Sok 
UP - Una~sturbed Ptston httle to IO 20% 10-30 MedDense 4-8 MlStln 
TP = Test PII A c Auger V - Vane Test some 20 to 35% 30-50 Dense 8.15 stttt 
UT I Undtsturbed Thwwall and 35 to 50% 50 + VeryDense 15.30 v-Slltt 

1 Unless otherwse agreed. samples will be held by WeIll Associates a maxtmum ol 60 days after borlng completfon 
2 Wefer feedings represent driller observaltons - not interpretattons. 

Dtillef: SRmLEy 
Helper: 

lnspectorC”URC”‘LL 

Sheet 1 01 1 

- 

_- 



Project Abbretv. Srlbmarln~ Base. GIOtnn Date 9/6/89 
ProJect No. 3131 Logged by JMC 

LOG OF ROCK CORE 

Boring No. R- 7 1( Loc8tion Area B 

Depth of BoIlng ,&’ 
Boring Elev. +8.0 

Size of Core 7 ,” 
Elev. Top of Bedrock -6.0 ' 

Typo of Core Barrel NX Elm Groundwater 

Depth No Run RaCO~ery RQD Graphic Fractures 
*lo& % Loa 

Lithology 

14.0 Weathered breaks Black biotite schis 
Weathered fracture plane 45" 

15.a .35 - 

Weathered breaks Biotitic planes, 
highly weathered 

Weathered break 

Gray granite gneiss 
fine grained 

Mechanical breaks 
Mechanical breaks 
Mechanical breaks 
Mechanical breaks Average drilling 

time 
5 min/ft at 300 psi 

Foliation plane 10" 

Fracture plane 35" 
Mechanical break 

Mechanical break 



LOG OF EXPLORATIONS Hole NO. B-24 I 

1 
c0mmf Clarence Weltl Associates 

t 

Driller Dave Bromley 
Type of Drfll Truck Mounted 
Slle & Type of Casing 4” 
Drilling Fluid none 
a_. 

projact Oakpolnt Associates 
No. 3131 Obamer Julie M. Churchill 
Location 

Elevation 8.00 
Date Start 9/S/89 Complete 9fsta9 

umer 
I 

Weather 
I 

24.C 

-6.f 

-16.C 

41619 

Fiid 

Description 

Gravel, some sand, f-c, 
lillls silt, little shells, 
saaGtddpy, medium 
\ 

Dark gray biotite granite 
g- 

LAB DA1 

Engineering 

Description 

JP-SM:Pootly graded sand witt 
tilt and gravel, subangular,,hard. 
Bnd durable, 0.60% organtcs 

Test 

Data 

W, G. 0, e. OC, GS 
WIHYDRO 

knd of rock core al 24.0 

GROUNDWATER DATA 

Date I Tkns I Death t 
09/05/89 1 1O:OO am 1 6.0’ 

I I 

Hole NO B-24 



CLARENCE WELTI ASSOC., INC. 
P.O. BOX 397 
GiASTONBURY. CONN 06033 

CLIENT 

HORRISON CEOTECHNtcAL 
. 

PAOJECT NAME 

SUWARIWE BASE 

LocAnoN 
GROTON, CT 

DRILLING PROCEDURES 1.. 2.. 3.. 4.. (Select c+le or mom) , , I. 

1. HOLLOW STEM AUGER. oumeter 
2. DRIVEN CASING. Diemeter 4’1 HV 
3. DRILLED CASING. Dtameter 
4 ROCK CORING Diameter - & type “Y 

HOLE NO. 9-24 surraca Eleva1mn 

GROUND WATER OBSERVATIONS START 
DATE 

AT- FTAFTERO ,~MluRS 9/5/09 
FINISH 

AT - FT &FTER -“‘OUR6 DATE 
/5/89 I 

D 
E 

SAMPLE STRATUM DESCRIPTION 

1 
Ii NO. BLOWS16” DEPTH A * DEPTH 

REMARKS 

. TOp OF CONCRETE UALL 

6.0’ . WATER 
. 8.0 
. 

. GR/BR.FINE-CRS.SANO,SCME 

. FINE-CRS.GRAVEL,TR.BLK. 

. ORGANIC SILT 
14.0 

CORED: GR.GRANITE GNEISS 6 WART2 

RUN Yl 14.0’-19.0’ REC.60“ ’ 
(SLfGHTLY FRACTURED) 

RUN #2 19.0’-24.0’ REC.60” 
(SOLlD) 

24.0 

. BOTTOf4 OF BORING 24.0’ 

NO WATER READING 9 COnPLETlON OF BORING 

I 

. 

. 
40 I 

LEGEND: Cal A SAHPLE RECOVERY L/OR CORING TIME MIMJTES/FT 
14Olb Wt. x 30” (all on 2” 0.D Sampler 

Sample Type Propomons usea Cohestonless Denscty Coheswe Conscstency 
D = Dry C = Cored w = Washed trace 0 IO 10% O-10 Loose 04 son 
uP = unalsturaea P~SIO- htlle 10 10 20% 10-30 MeU.Dense 4-8 M/Sllii 

TP = lest PII A = Auger 8,’ = Vane Test some 20 10 35% 30-50 Dense 6-15 Sllt( 
UT = unaksturbea Thmrail ana 3s IO 50% M + Very Dense 15-30 v-slln 

1 Unless olherwse aqeea SdmpfeS wtll be hew by Well& Associates a mawmum 01 60 Clays atier bormg complellon 
2 Wafer readings ~rrvr!s(?nt ar~llw Ofxervaltons - no1 tnterpcetattons 

I 

Droller: BROnLEy 
Helper 

Inspector CHURCHILL 

Sheel ’ Of 1 
-- 



LABORATORY TEST RESULTS 

Boring 24, Sample 1 

Water Content (ASTM D2216): 
----------"--------------- 

Water Content: 

Specific Gravity (ASTM D-854): 
----------------------------- 

Specific Gravity of Soil: 

Dry Unit Weight (See Note 1): 
---------------------------- 

Dry Unit Weight Of Soil: 

Void Ratio (See Note 2): 

13.5 

2.781 

104.0 

Void Ratio Of Soil: 0.67 

Organic Content (ASTM D-2974): 
----------------------------- 

Percent Organic Matter: 0.80 

Grain-Size Analysis (ASTM D422 With Hydrometer): 
----------------------------------------------- 

- Gravel, passing 3 inch and retained on No. 4 sieve 27.6% 

- Sand, passing No. 4 and retained on No. 200 sieve 61.4% 

- Coarse sand, passing No. 4 and retained on 
No. 10 sieve 17.9% 

- Medium sand, passing No. 10 and retained on 
No. 40 sieve 11.9% 

- Fine sand, passing No. 40 and retained on 
No. 200 sieve 31.6% 

- Silt, 0.074 mm (No. 200) to 0.005 mm 10.9% 

- Clay, smaller than 0.005 mm 0.1% 



ORGANIC CONTENT 

Project OakDoint Associates Groton, CT. submarine Base 

Source B-24 S-1 Project Number 3131 

Date Tested 10-7-89 Tested By BE 

Moisture: 

Tare Number 

A. Weight of Wet Soil + Tare 

B. Weight of Dry Soil + Tare 

c. Weight of Water, Ww = (A-B) 

D. Weight of Tare 

I E. Weight of Dry Soil, Ws = (B-D) I I 

I 
F. Water Content, W = (C/E X 100) I 1 

Ash: 

I Tare Number I I 

I Ao Weight of Dry Soil + Tare I 111.15 I 
I B. Weight of Tare 59.63 

I c. Weight of Dry Soil, (A-B) I 51.52 I 

1 De Weight of Ash + Tare I 110.74 I 
I I I 

I E* Weight Of Tar8 I 59.63 I 
I F. Weight of Ash, (D-E) 51.11 

G. P8rC8nt Ash, (F/C + 100) 99.20 

Organic Matter: 

Percent Organic Matter, (100-G) 



I U.S. STANDARD SIEVE OPENING IN INCHES1 U.S. STANDARD SIEVE NUMBERS I HYDRDHETER 
6 t31° 141620 30 40 50 70100140200 

GRAIN SIZE IN MILLIMETERS 

SILT OR CLAY 

8 B-24$1 8.0 = oorly Graded Sand with Silt and Gravel SP-SM 14 NP NP NP 0.32 1 37.3 



i., 
I LOG OF EXPLORATIONS Hole NO. B-25 

Cmtractor Clarence Welt1 Associates Oakpoint Associates 

griller DaVa Bromley No. 3,131 observer Julie M. Churchill 

type of ~tffl Truck MOUnted Locatkm 

Sii & Type of Casing 4” -at&n 8.00 

Drflling Fluid none me start g/7/89 complete g/7/89 

Weather other 

3 
d 

P 
1 DATA 

16/14/31 

Ftid 

Description 

Pink biotite pegmatie 
gw 

End of rock core at 22.0 

Engineering 

DSflptiOll 

GP-GM:Poody graded gravel 
with silt and sand, 
subrounded,brd, and durable. 
0.93% organics 

Test 

Data 

OC, GS 

GROUNDWATER DATA 

Date Time Depth 

09107189 6.0’ 

sheet 1 of 1 Hole NO B-25 



ProJ&AbbmV. Submarine Base, Groton Bate g/7/89 
Project No. 3131 Logged by JMC 

LOG OF ROCK CORE 

Boring No. B-25 Location Area B 
Oepth of Boring 12.0' +8.0 
Sirs of core 2.1” 

Boring Elev. 
Elev. lop of Bedrock -4.0 

~ypr of core Barrel NX Elev. Groundwater 

Fractures 

Weathered surface 

Mechanical 

Pink biotite 
pegmatite gneiss 
w/ biotite stringer 

Mechanical 
Mechanical 

Weathered fracture 

Weathered fracture 

Mechanical 

Mechanical 

Average drilling 

7 min/ft at 300 psi 

Mechanical 

Mechanical 

Mechanical 

Mechanical 



CLARENCE WELTI ASSOC., INC. 
P.O. BOX 397 
GLASTONBURY. CQNN 06033 

CLIENT 
WRRISON GEOfECHNlCAL 

. 

PRaJEcl fuME 
SUWARINE EASE 

LOCATKM 
GROWN, CT 

I 

ORILLING PROCEWRES: t.. 2.. 3.. 4.. (.selut one or more) , t ‘ HOLE NO. B-i?!! Surface Elevation 

1. HOLLOW STEM AUGER. Diameter 
2. ORIVEN CASING. Diamater 4” MU GROUND WATER OBSERVATIONS START 

3. DRILLED CASING. Diameter 0 
DATE 

4 ROCK CORING. oiameter , aen 
AT - Fl AREA HOURS Q/7/89 

4 lype UY FINISH 
*r - Fl AFTER - nOURS DATE 9,7,89 

UM DESCRIPTION 

8.0 

. BR.FINE-CRS.SAND L GRAVEL, 

. TR.COBBLES (OIL IN SOIL) 
12.0 

. CORED: GR.tRANlTE GNElSS 6 DUARTZITE 

. 

. RUN Yl 12-O’-17.0’ REC.60” 

. RUN Y2 17.0’-22.0’ REC.60” 
. 

22.0 

8OlTOM OF BORING 22.0’ 

NO WATER REAOING 0 CCHPLETIOW OF BORING 

LEGEND: Cot A SAUPLE RECOVERY L/OR CORING TIME MINUTES/F1 
14Otb Wt. x 30” fall on 2” 0.0 Sampler 

Sample Type Proponlons Used 
0 = Dry C = Cored W = Washed trace oto 10% 
UP - Unctlslurbed Plsron lrttte 10 to 20% 
TP-Test PII A-Auger V-Vane Test some 20 lo 35% 
UT = Uno~sturbea lhwwatl and 35 to 50% 

GYhesltmless Densrty coneswe Conststency 
O-10 Loose D-4 son 

to-30 Med.Dense 4-e hvsttn 
30-50 Dense a-is sttn 
50 + VeryDense t s-30 v.sttn 

REMARKS 

ERCMEY 
Driller: 
Helper 

CHURCHILL 
Inspector 

1 Unless otherwse agreed. sampks wrll be held by WelIt Assoctales a maxtmum of 60 days aher bonng completron 
2 Wafer readings represent drrtler ooservalrons - not tnterpretatrons 



LABORATORY TEST RESULTS 

Boring 25, Sample 1 

Organic Content (ASTM D-2974): 
--------------------_o_______ 

Percent Organic Matter: 0.93 

Gradation (ASTM D-422): 
---------------------- 

Percent Passina Sieve BY Weiaht 

Sieve Size 

1 l/2" 
1" 

3/4" 
3/8" 

No. 4 
No. 10 
No. 20 
No. 40 
No. 60 
No. 140 
No. 200 

Sanmle 

100 
85.8 
72.5 
59.9 
52.3 
45.6 
37.6 
26.9 
17.6 

8.5 
6.2 

SDecification 

- 



ORGANIC CONTENT 

Project OakDoint Associates Groton, CT, Submarine Base 

Source B-25 S-1 Project Number 3131 

Date Tested 10-6-89 Tested By BH 

Moisture: 

Tare Number 

A. Weight of Wet Soil + Tare 

B. Weight of Dry Soil + Tare 

c. Weight of Water, Ww = (A-B) 

D. Weight of Tare 

E. Weight of Dry Soil, Ws = (B-D) 

F. Water Content, W = (C/E X 100) 

Ash: 

Tare Number 

A. Weight of Dry Soil + Tare 101.60 

B. Weight of Tare 59.62 

c. Weight of Dry Soil, (A-B) 41.98 

D. Weight of Ash + Tare 101.22 

E. Weight of Tare 59.63 

F. Weight of Ash, (D-E) 41.59 

0. Portent Ash, (F/C + 100) 99.07 

Organic Matter: 

II Percent Organic Matter, (100-G) II 0.93 II 

ternarks : 



I U.S. STANDARD SIEVE OPENING IN INCNESl U.S. STANDARD SIEVE NUIMERS I 

F 

a 

io ‘0 100f4D200 
HYDROMETER 

11111III I 1-z 

-‘O 

IIIao 

I 

lllil Ii I I I 
4 2 100 6 4 - 

-. 

,-- 



LOG OF EXPLORATIONS hole No. B-26 

contractor Clarence Welti Associates pro&t Oakpoint Associates 
orfkr Dave Bromlev No. 3131 observer Julie M. Churchill 
type of D~III Truck Mounted 
Sue & Type of Casing 4” 

Drilling Fluid none 
Other 

z 

% 

1.0 

21.5’ 

6.1 

! 
b! 
z 
- 
S- 

S- 

S- 

- 

!!i 
k 
5 

1 

1. 

1. 
0. 

Location 

Elevation 7.10 

DateStart 8128109 

Weather 

Complete 0/29/89 

I EL0 DATA 

lOl919 

27131 t3t 

Field 

Description 

hncrete and asphatt 

Sand, f-c, some gravel. 
lttle slit. brown, 
Murated. madturn dense, 
SM 

lery dense 

‘ink biotite granite gneiss 

sheet 1 of 1 

Engineering Test 

Description Data 

!%l:Silty sand with gravel. 
subrounded, hard, and 
durable,with asphalt 
SP:Poorfy graded sand with 
ruyat,esubrounded, hard, and 

SP-SM:Poorly graded sand with 
$~;~r~4, subangular.hard, 

LAS DATA 

GS 

W, G. 0, e, GS. DS 

GROUNDWATER DATA 

Date Time Depth 

8/30/89 ) 9:30 am 1 4.6’ 

I 
Hole No B-26 



ProjectAbbrev. Submarine Base, Groton 
Project No. 3131 

Date a/29/89 
Logged by JMC 

LOG OF ROCK CORE 

Boring No. 5-76 
Depth of Boring 1 1 _ 5 ' 
Size of Co6 2 1” 

Type of Core Barrel NX 

Locatlon Area B 

Borfng Elev. +7 _ 1 Cl 
4 . 1, Elev. Top of Bedrock 

Elm Groundwater 

Recov 

92” 

4.2 

ROD Graphic 

,. 6 

. . 0 

.5 

.25 

Fractures 

Weathered surface 

Weathered fractures 

Weathered 
Weathered 

Weathered 

Weathered 
Weathered 
;Jeathered 

Jeathered 
leathered 

Weathered 
lIechanica1 

fechanical 

Jeathered 

leathered 

[echanical 

Pink biotite 
granite gneiss wit 
pegmatitic fabric. 
Secondary 
crystallization 
(quartz) evident 
along weathered 
fractures 

Average drilling 
time 
11 min/ft at 300~s: 

- 



UIENY 

WURISOli GEO~ECHWICAL 

PROJECT NAME 
SUBMAR I ME BASE CLARENCE WELTI ASSOC., INC. 

P.O. BOX 397 
GUSTONBUAY. CONN 06033 

’ 

. I LOCATION 
GROTON, CT 

1 , 

DRILLING PROCEDURES: 1..2..3..r..(saklonaofmora) -) . ( 

1. HOUOW STEM AUGER. Dlemma 
2. DRIVEN CASING. Diemetw &I, Hu 
3. OAlLLEO WING. DmmeIer 
4 ROCK CORING. DllmeIer -(L type “” 

HOLE NO. S-26 5wfece Elevation 

GROUNO WATER ORSEAVATK>NS START , 
DATE 

I, 4.8’ FT ARER O muRs a/28/89 / 
FINISH 

AT - FT AFTER -“m’= DATE 
! 

a/29/89 

. CR/BR.FINE-CRS.SAND b GRAVEL, 
TR.SILT & COBBLES 

11.5 
CORED: PINK L CR.QUARTZ 6 GRANITE GREISS 

RUN #2 ll.S’-16.5’ REC.SO” 
(SLIGHTLY FRACTURED) 

RUN Y2 16.S’-21.5’ REC.60” 
(SLIGHTLY FRACTURED) 

. BOlTOf OF BORING 21.5’ 

. ‘*BR.FINE-CRS.SAND b GRAVEL 

LEGEND: Cd. A 
SAMPLE RECOVERY L/OR CORING TIME !4lNUTES/Fl loo(t~ WI x 30” fall on 2” 0.0 Sampler 

Sample Typa Pr0pon10ns Used Coheslonless Oenslly ‘&heswe Cons~slency 
0 = Dry C = Cored W = Washed trace 010 10% 0.10 Loose o-4 son 
VP - vncllslurbeQ Pston hnle 10 IO 20% 10.30 Med.Oense 4-6 M/SIlfl 
TP = Test PI! A-Auger V-Vane Test some M to 35% 30-60 Oense 6.15 SM 
UT c Vndtslurbed Thwwall and 35 IO 50% 50 + VervDense 15.30 v-SIIH 

REMARKS 

BROnLEY 
Driller: 

CHURCHILL 
Inspector 

1 1 
Sheel Of - 

:- 1 Unless otherwse agreed. samples wll be held by Web Assoctates a mawmum Of 60 days aher bormg COmplellOn 
2 Wafer readings represent droller ooservattons - not mterpreIatlons. 



LABORATORY TEST RESULTS 

Boring 26, Sample 1 

Gradation (ASTM D-422): 
--------------------- 

Percent Passina Sieve Bv Weiaht 

Sieve Size SamDle SDecification 

3/4'K 100 
3/8" 83.4 

No. 4 74.1 
No. 10 65.6 
No. 20 56.5 
No. 40 43.2 
No. 60 29.9 
No. 140 17.9 
No. 200 14.9 



U.S. STANDARD SIEVE OPENING IN INCHESl U.S. STANDARD SIEVE NUMBERS I HYDRWETER 

0 B-26$1 1.0 19.90 1.18 0.261 25.9 592 14.9 

I I I I I I 

Project Oakpoint Associates 

B!!! ‘ii: October 1989 

Location Groton, Connecticut 

Notes 

GRADATION CURVES 



LABORATORY TEST RESULTS 

Boring 26, Sample 3 

Water Content (ASTM D2216): 
"""""""------------ 

Water Content: 

Specific Gravity (ASTM D-854): 
_---------------------------- 

Specific Gravity of Soil: 2.708 

Dry Unit Weight (See Note 1): 
---------------------------- 

Dry Unit Weight Of Soil: 

Void Ratio (See Note 2): 

Void Ratio Of Soil: 

Gradation (ASTM D-422): 
---------------------- 

Sieve Size 

1" 
3/4" 
3/8" 

No. 4 
No. 10 
No. 20 
No. 40 
No. 60 
No. 140 
No. 200 

,- 

9.9 

130.9 

0.29 

Percent Passina Sieve BY Weiuht 

SamDle 

100 
90.3 
75.1 
61.8 
49.0 
37.9 
25.4 
15.9 

8.4 
6.3 

Specification 



LABORATORY TEST RESULTS 

Boring 26, Sample 3 (Con@t) 

Direct Shear (ASTM D-3080): 
-------------------------- 

Initial Initial 
Moisture Thickness 

Trial No. Content.% inches 
1 11.9 0.81 
2 13.6 0.78 
3 11.7 0.80 

friction angle = 42 
cohesion = 69 

Maximum 
Initial Normal Shear 

Unit Weiqht Stress, Stress, 
Drv. d DSf DSf 

112.2 389.12 414.70 
109.9 779.41 767.65 
107.2 1169.71 1111.76 



U.S. STANDARD SIEVE OPENING IN INCHES) U.S. STANDARD SIEVE NUNBERS I 
roq 6 30 30 6 43 /41/23/a3 4 a10141620 40 701**1402** 

I ! 
” ‘I “I “I 

! I I I ! 

NYDROnETER 

llllII I I 

10 I 

I 
t: 

1 
4 2 100' 6 4 2: 1064 2 1 0.1 6 4 2 0.01 6 

80 

90 

4 2 0.001 

QRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL SAND 

coarse 1 flne coarsql medium 1 fine 
SILT OR CLAY 



DIRECT SHEAR RESULTS 

149 

128 

Iiiiii I I I Pt- 

I I I 

FRICTION ANGLE: 42 

COHESION: 69 

NORMRL PRESSURE P=C 

MORRISON GEOTECHNICAL ENGINEERING 
PROJECT NAhdEz 

‘ME 
,p _ 

Oakpolnt Associates 
JOB NO.: 3131 

BORING: 8-26.S3 

DEPTN: 10.0 



LOG OF EXPLORATIONS Hole NO. B-27 

Contractor Clarence Welt1 Associates 
wer Dave Bromley 
Type of Drill Truck Mounted 

I 

Size 8 Type of Casing 4” 
Drilling Fluid none Date Start 9/l/69 complete 911189 
other Weather 

Semarks: 

6.; 
14/31/2 

6167 

Field 

Description 

I 

87 Concrete and asphalt 

Sand, f-c, little gravel, 
littfe silt, moist to 

52 saturated, brown, very dense 
to medium dense, SM 

ravel, some sand. f-c, 

Gray biotite granite gneiss 

of rock at 21.0’ 

- 
LAB DATi 

Engineering 

SP-Sk&Poorly graded sand with 
silt and gravel, angular,hard, 
and durable, with asphalt, 
1 .16% organ& 
SWtWell graded sand wfth 
gravel, subrounded. 
suban ular,hard and durable 
SP-St%Poorty g;aded sand with 
silt and gravel, 
subrounded,hard, and durable, 
with asphalt 

-- -_- 
GROUNDWATER DATA 

Test 

Data 

W. G, D. e, OC, AL, 
GS WIHYDRO, OS 

GS. DS 

GS 

Date 

9/l/89 
914189 

Time 

950 am 
10:00 am 

Depth 

4.8’ 
6.8’ 

Hole NO B-27 



ProjectAbbrev. SubmarIne Base. Groton Date 9/5/89 
Project No. 3171 LwiW by JMC 

LOG OF ROCK CORE 

Boring No. B 27 Locatlon Area B 

Depth of Boring f 1 ’ Boring Elev. 7.74 
Size of Core- 2 - 1 Elev. Top of Bedrock -3.26 
Type of core Barrel NX Elev. Groundwater 

Depth Run Recovery ROD Graphic 
No. 83% % LOQ 

Fractures Llthology 

11.0 Weathered surface Gray biotite 
1.4 granite gneiss with 

biotitic stingers 
12.L 

1 53/60 t Mechanical 
Fracture plane 15' 

Average drilling 
Mechanical 

7 min/ft at 300 psi 

Mechanical 
Mechanical 

Mechanical 

Fracture plane 25" 

Fracutre plane 25" 

Mechanical 



PROJECT NAME 

I SWtARIWE BASE 

LOCAnON 
GROTOR, CT 

CLARENCE WELTI ASSOC., INC. 
P.O. BOX 397 

GIASTONBUAY. CONN 06033 

Of4ILLlNG PFlOCEWllES: : :. i 1.. 2.. 3.. 4.. (!3lect one of mom) surlace Elevallon ,-- 

1. HOLLOW STEM AUGER. oumsr T fz”lll 
2. DRlVEN CASING. CMmetsr GRWND WATER OBSERVATIONS START 
3. DRILLED CASING. DlUlWlOf DATE 

4. ROCK CORING. oiamatw 
*T u FT. AFTER 9 

jj+lp--bbtype- 
HOURS 9/l/89 

FINISH . AT - F-f NTER - t+DURS DATE 
91 lItTO 

+ DEPTH 

GR/BR.FINE-CRS.SAND L GRAVEL, 
. LITTLE COBBLES,TR.SILT 

I . 
‘0 13 8-67 10-O’-11.0’ 10” . 

! _ 11.0 

t 
I CORED: GR.GRANIlE GNEISS 6 PUARTZITE 

RUN #l ll.O’-16.0’ REC.53" (SOLID) 

. RUN Y2 16.0’-21.0’ REC.46” (SOLID) 

. NOTE: RUN #2 CORE STUCK ON BOTTOM 
UDIJLD NOT BREAK OFF 

21.0 

BOfTOM OF BORING 21.0’ 

**ASPHALT L CONCRETE 

! LEGEND: Co1.A 
S&MPLE RECOVERY L/OR CORING TIME C(INUTES/FT 

14Db WI. x 30” fall on 2” 0.0. Sampler 
/ Sample Type 

O=Dry C=Core4 W-Washed 
UP 3 Uncllstureee PlSlOO 
TP = Tesl PII A I Auger V = Vane Test 
UT c ~no~s~urbeo Thmwall 

Profwmons used 
trace 0 IO 10% 
Imte 10 IO 20% 

some 20 lo 35% 
and 35 IO 50% 

Cohes~onless Demty Cohesrve Consstency 
O-10 Loose 0.4 sow 

IO-30 Med Dense 4-e M/SlH 
30-50 Oense e-15 S!Ifi 
50 + VeryDense 15.30 v-stm 

REMARKS 

1 Unless dtherwse agreed. samples wdl be held by Welt1 Assoctales a maxtmum of 60 days atrer txxq complenon 
2 Wafer readings reoresenl arlller ooservatlons - not mterpretallons 

Drdler SROnLEy 
Helper. 

Inspector CHURC”‘CL 

Sheet ’ 1 
0' - 

,- 



LABORATORY TEST RESULTS 

Boring 27, Sample 1 

Water Content (ASTM D2216): 
-------------------------- 

Water Content: 

Specific Gravity (ASTM D-854): 
----------------------------- 

Specific Gravity of Soil: 

Dry Unit Weight (See Note 1): 
---------------------------- 

Dry Unit Weight Of Soil: 

Void Ratio (See Note 2): 
----------------------- 

Void Ratio Of Soil: 

Organic Content (ASTM D-2974): 
----------------------------- 

Percent Organic Matter: 

Atterberg Limit (ASTM D-4318): 
----------------------------- 

Liquid Limit: 
Plastic Limit: 
Plasticity Index: 

3.0 

L. . 680 

129.4 

0.29 

1.16 

NON-PLASTIC 



LABORATORY TEST RESULTS 

Boring 27, Sample 1 (Conat) 

Grain-Size-Analysis (ASTM D422 With Hydrometer): 
---------------------~~~~~~~~~~~~~~~~~~~~~-~~-~ 

- Gravel, passing 3 inch and retained on No. 4 sieve 24.2% 

- Sand, passing No. 4 and retained on No. 200 sieve 65.4% 

- Coarse sand, passing No. 4 and retained on 
No, 10 sieve 11.6% 

- Medium sand, passing No. 10 and retained on 
No. 40 sieve 26.3% 

- Fine sand, passing No. 40 and retained on 
No. 200 sieve 27.5% 

- Silt, 0.074 mm (No. 200) to 0.005 mm 9.4% 

- Clay, smaller than 0.005 mm 1.0% 

Direct Shear (ASTM D-3080): 
---------------------~~~~~ 

Maximum 
Initial Initial Initial Normal Shear 

Moisture Thickness 
Trial No. 

Unit Weight Stress, Stress, 
Content,% inches Drv, ncf nsf DSf 

1 3.9 0.82 103.9 390.29 370.59 
2 10.5 0.77 111.2 779.71 750.00 
3 11.2 0.76 108.4 1169.71 977.06 

friction angle = 39 
cohesion = 79 



ORGANIC CONTENT 

Project OakDoint Associates Groton, CT, Submarine Base 

Source B&27 S-l Project Number 3131 

Date Tested lo-lo-89 Tested By BH 

Moisture: 

Tare Number 

A. Weight of Wet Soil + Tare 

B. Weight of Dry Soil + Tare 

c. Weight of Water, Ww = (A-B) 

D. Weight of Tare 

E. Weight of Dry Soil, Ws = (B-D) 

F. Water Content, W = (C/E X 100) 

Ash: Contained Asphalt 

Tare Number 

A. Weight of Dry Soil + Tare 

F 

145.02 

B. Weight of Tare 57.36 

c. Weight of Dry Soil, (A-B) 87.66 

D. Weight of Ash + Tare 144.00 

E. Weight of Tare 57.36 

F. Weight of Ash, (D-E) 86.64 

G. Percent Ash, (F/C + 100) 98.84 

Organic Matter: 

IPercent&&& Matter, (100-G) 11 1.16 II 

Remarks : 



U.S. STANDARD SIEVE OPENING IN INCHES( U.S. STANDARD SIEVE NUHSE RS I HYDRCHETER 

0 

80 

QRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL SAND 

coarse 1 fine coarss( medlum 1 tine 
SILT OR CLAY 

B-27,Sl 1.0 19.00 1.43 0.308 0.0707 24.2 65.4 9.4 1.0 

I I 

Project Oakpoint Associates 

K!! ‘ii: October 1989 

f I ! , 

Location Groton, Connecticut 

Notes 

GRADATION CURVES 



DIRECT SHEAR RESULTS 

FRICTION ANGLE: 39 

COHESION: 79 

NORM&L PRESSURE PSf 

MORRISON GEOTECHNICAL ENGINEERING 

PROJECT NAME: 

Oakpoint Associates 

JO6 NO.: 3131 

BORING: B-27,Sl 

DEPTH: 1.0 



LABORATORY TEST RESULTS 

Boring 27, Sample 2 

Gradation (ASTM D-422): 
---------------------- 

Percent Passina Sieve Bv Weiaht 

Sieve Size 

3/4" 100 
3/S" 81.9 

No. 4 65.6 
No. 10 53.6 
No. 20 40.8 
No. 40 22.6 
No. 60 11.8 
No. 140 9.7 
No. 200 3.9 

Sample Snecification 

Direct Shear (ASTM D-3080): 
-------------------------- 

Maximum 
Initial Initial Initial Normal Shear 

Moisture Thickness 
Trial No. 

Unit Weight Stress, Stress, 
Content,% inches Drv. DCf nsf nsf 

1 10.5 0.87 113.4 390.29 458.82 
2 14.9 0.83 111.4 779.71 847.06 
3 13.1 0.81 117.1 1169.71 1111.76 

friction angle = 40 
cohession = 153 



I : 
QRC\IN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL I SAND 

coarse 1 fine Icoarsaj medium 1 fine 
SILT OR CLAY 

0 B-27,S2 5.0 19.06 1 3.17 0.563 0.1196 34.4 61.7 3.9 

1 



DIRECT SHEAR RESULTS 

I 

488, 
I 

200 

8 
8 see 488 688 888 ieee 1288 1488 

NORMAL PRESSURE P=C 

FRiCTiON ANGLE: 

COHESION: 

40 

153 

MORRISON GEOTECHNICAL ENGINEERING 
PROJECT NAME: 

Oakpoint Associates 

JOB NO.: 3131 

BORING: &27,S2 

DEPTH: 5.0 



LABORATORY TEST RESULTS 

Boring 27, Sample 3 

Gradation (ASTM D-422): 
----------T----------- 

Percent Passina Sieve BY Weiqht 

Sieve Size 

1 l/2" 100 
1" 89.1 

3/4" 76.8 
3/S" 63.4 

No. 4 55.1 
No. 10 46.6 
No. 20 37.4 
No. 40 24.9 
No. 60 16.2 
No. 140 8.7 
No. 200 6.5 

Specification 



U.S. STANDARD SIEVE OPENING IN INCHESl U.S. STANDARD SIEVE NUMBERS I HYDROMETER 

-20 

iii i 
I R IlllIIil I 

Illil I I I 
III rig I 
Id I li I 

I Illil I I I 
I li\ I 

1 I III I I I I I I i3* 

80 

4 2 1064 2 160 2 0.1 6 4 2 0.01 6 4 2 0.001 

_- 



LOG OF EXPLORATIONS nole No. B-28 

contractor Clarence Welti Associates Prow Oakpoint Associates 
mer Dave Bromley No. 3131 Observer Julie M. Churchill 
type of DIN Truck Mounted Location 

Siie & Type of Casing 4” Elevation 7.88 

Drilling Fluid none Date Start 911189 cot7wfde 9ma9 
Other Weather 

F 
k 0 

1.0 

10.0 

20.5 

‘. 

ii 
d 

6.9 

-12.6 

- 

Y 
2 
i2 
a 

F= 
_. : 

r 
‘, . . : . ‘. . . : . . . . . : . . . ‘. 

Iff 
m 
E 
Is 
E 
E 
ti 

- 
I 

2, 
h 
“i - 
s- 
s- 

s- 

W29RX 

74 

Ftid 

Description 

btcrete and asphalt 

Sand, f-c, trace-lii silt 
nois& brown, medium 
wls%. St4 

Saturated. very dense 

Ztuatlzite-gray biotfte 
yanite gneiss 

End of rock core at 20.5 

Engineering 

SPPOOII~ graded sand 

SPPoonTy graded sand with 
gravel, subargular and angular, 
hard.and durable. 0.36% 
or aitics 
S&3hWoorly graded sand with 
siftandgrwei,- 
subrounded,herd, and durable, 
1.11% organics 

Test 

Data 

w, G, D, e, OC, GS, 
OS 

OC, GS 

UR 

GROUNDWATER DATA 

Date lime I Depth 

9t1109 I 11:45 am I 4.8’ 

II 9/5/89 12:15 pm 6.0’ 

sheet 1 of 1 Hole No B-28 



Proje::: Abbrev. SubmflrinP Base. Graton Date g/5/89 
Project No. 7131 Logged by JMC 

LOG OF ROCK CORE 

Boring No. R-78 Locatlon Area B 
Depth of Boring I 0 - 5 ’ Boring Elm. 7.88 
Size of Core 7 ,I, 

Elev. Top of Bedrock -2.6 2 
Type of Core Barrel NX Elm. Groundwater 

Weathered surface Quartzite, gray 
Mechanical break biotite granite 

Weathered surface 
Weathered surface biotite stringers 

Fracture, jointing 15" 
Mechanical 
Fracture, jointing 15" 

Mechanical Average drilling 

6 min/ft at 300 psi 

Mechanical 

Mechanical 



Unconfined Compression on Rock 

,B+h% 84 . . . 86 . 86 . 16 . 12 . 14 . 16 . 16 . 20 . 

STRCIIN, % 

Strength, psi: 20,900 

MORRISON GEOTECHNICAL ENGINEERING 

Project Name: 

-- w CF Oakpoint Associates 
Job No. : 3131 

Boring : B-26 

Depth : 16.0 



CLARENCE WELTI ASSOC., INC. 
atErn 

P.O. BOX 397 M0RRISON GEOTECHNICAL 

GIAS~ONBURY. CONN 06033 . 

ORILLtNG PROCEDURES. ~ . ,. 1.. 2.. 3.. 4.. lsetecl ona 0, more) 

I. IioLLOW STEM AUGER. chnater *,o 
2. DRIVEN CASING. oiamelr 
3. ORILLEO CASING. Dtametef 
4. ROix COINING. Oiamater -6wme 

PROJECT NAME 

SUeMARINE BASE 
LOcAnoN 

GROTON, CT 

HOLE NO. 1-7~ Surface Etevatfon 

GROUND WATER OGSERVATlONS 

AT- R AFXRD MXJRS 

*T - R AFrER - HouRS 

1 START 
DATE 

9/T/89 
FINISH 

I 

+ DEPTH 

GR/GR.FINE-MED.SAND 

. GR/ER.FlNE-CRS.SAND,SOnE 

. FINE-CRS.GRAVEL 6 COBBLES, 
0 3 74/6” lO.O’-10.5’ 6” +. LITTLE SILT L EUJLDERS 

I I I 1 8 1. 10.5 
18 . CORED: GR.GRANITE GNEISS 8 OUARTZITE 

RUN #l lO.S’-15.5’ REC.60” 
(SOLID) 

RUN #Z 15.5’-20.5’ REC.55” 
(SOLID 

EOTTU4 OF GORING 20.5’ 

*‘ASPHALT 8 CONCRETE 

“*BR.FINE-CRS.SAND it GRAVEL 

LEGEND: Cot. A 
SAMPLE RECOVERY L/OR CORING TIME UINUTES/FT 

14010 Wt. x 30” fall on 2” 0.0 Sampler 
Sample Type 
0 = Dry C = Cored W = Wasned 
UP - UnolSlurbeo PlSlOrl 
TP = Test Plr A I Auger V I Vane Test 
UT c Und6lurDed Thtnuall 

Prooonlons used 
trace 0 to lo% 
IlltIe 10 10 20% 
some 20 lo 35% 
and 35 IO 50% 

coheslonless Defwy Cohesive consistency 
o-10 Loose o-4 son 

10-30 Med.Dense 4-8 Mlslln 
30.50 Dense S-15 sttn 
50 + Very&me 15.30 v-SIlfl 

1 Unless otherwtse agreed. samples wll be held by’Well# Assoclales a maxlmum of 60 days after bortng complellon 
2 Water readings tepresenl droller observartons - not mlerpetat~ons. 

REMARKS 

Driller: GROMLEY 
i+e@W: 

lnSpet,O, CHURCH ILL . 

Sheel ’ 01 
1 



LABORATORY TEST RESULTS 

Boring 28, Sample 2 

Water Content (ASTM D2216): 
----------I--------------- 

Water Content: 

Specific Gravity (ASTM D-854): 
----------------------------- 

Specific Gravity of Soil: 

Dry Unit Weight (See Note 1): 
---------------------------- 

Dry Unit Weight Of Soil: 

Void Ratio (See Note 2): 
----------------------- 

Void Ratio Of Soil: 

Organic Content (ASTM D-2974): 
----------------------------- 

Percent Organic Matter: 

Gradation (ASTM D-422): 
---------------------- 

Sieve Size 

1" 100 
3/4" 93.0 
3/8" 85.5 

No. 4 81.0 
No. 10 75.2 
No. 20 66.0 
No. 40 45.1 
No. 60 19.4 
No. 140 5.1 
No. 200 3.3 

2.4 

2.675 

116.3 

0.43 

0.36 

Percent Passina Sieve BY Weiaht 

Samle SDecification 



LABORATORY TEST RESULTS 

Boring 28, Sample 2 (Conct) 

Direct Shear (ASTM D-3080): 
-------------------------- 

Maximum 
Initial Initial Initial Normal Shear 

Moisture Thickness 
Trial No. 

Unit Weight Stress, Stress, 
Content,% inches Drv. DCf DSf DSf 

1 2.7 0.85 98.8 390.29 361.76 
2 12.3 0.75 102.6 779.71 697.06 
3 15.2 0.77 97.7 1169.71 1014.71 

friction angle = 40 
cohesion = 38 



ORGANIC CONTENT 

Project OakDoint Associates Groton. CT, Submarine Base 

Source B-28 S-2 Project Number 3131 

Date Tested 10-17-89 Tested By TJG 

Moisture: 

Tare Number 

A. Weight of Wet Soil + Tare 

B. Weight of Dry Soil + Tare 

c. Weight of Water, Ww = (A-B) 

D. Weight of Tare 

E. Weight of Dry Soil, Ws = (B-D) 
I 

F. Water Content, W = (C/E X 100) 

Ash: 

Tare Number 

A. Weight of Dry Soil + Tare 

8. Weight of Tare 

c. Weight of Dry Soil, (A-B) 

D. Weight of Ash + Tare 

E. Weight of Tare 

F. Weight of Ash, (D-E) 

G. Percent Ash, (F/C + 100) 

93.95 

57.92 

36.03 

93.82 

57.92 

35.90 

99.64 

Organic Matter: 

Percent Organic Matter, (100-G) I 
0.36 

I 

iemarks : 



QRAIN SIZE IN MILLIMETERS 

COBBLES v 
GRAVEL SAND 

coarse 1 fine lcoarsd medium 1 flne 
SILT OR CLAY 

B-28,S2 5.0 Poorly Graded Sand with Gravel SP 

I I I 
I I 

B-28,S2 5.0 25.00 0.70 0.311 0.1422 19.0 77.7 1 3.3 

I 

t n , , I 1 
Project Oakpoint Associates 

’ K!!! k November 1989 

Location Groton, Connecticut 

Notes 

GRADATION CURVES 

- 

-. 



DIRECT SHEAR RESULTS 

FRICTION ANGLE: 40 

COHESION: 38 

8 
0 288 488 8ee 888 1888 1288 1480 

NORMAL PRESSURE pmf 

MORRISON GEOTECHNICAL ENGINEERING 
PROJECT NAME: 

Oakpoint ASSOCiat8S 

JOB NO.: 3131 

BORING: 0-2B,s2 

DEPTH: 5.0 



LABORATORY TEST RESULTS 

Boring 28, Sampie 3 

Organic Content (ASTM D-2974): 
----------------------------- 

Percent Organic Matter: 

Gradation (ASTM D-422): 
---------------------- 

Sieve Size 

1 l/2" 100 
1" 91.2 

3/4" 81.7 
3/8" 72.8 

No. 4 65.5 
No. 10 57.5 
No. 20 48.0 
No. 40 34.6 
No. 60 22.5 
No. 140 11.6 
No. 200 8.6 

1.11 

Percent Passins Sieve Bv Weiaht 

Samle SDecification 



ORGANIC CONTENT 

Project OakDoint Associates Groton, CT, Submarine Base 

Source B&28 S-3 Project Number 3131 

Date Tested U-07-89 Tested By CEM 

Moisture: 

Wmarks : 

Tare Number 

A. Weight of Wet Soil + Tare 

B. Weight of Dry Soil + Tare 

c. weight of water, Ww = (A-B) 

D. Weight of Tare 

E. Weight of Dry Soil, Ws = (B-D) 

F. Water Content, W = (C/E X 100) 

Ash: 

Tare Number 

A. Weight of Dry Soil + Tare 

B. Weight of Tare 

102.33 

c. Weight of Dry Soil, (A-B) 44.22 

D. Weight of Ash + Tare 101.84 

E. Weight of Tare 58.11 

F. Weight of Ash, (D-E) 43.73 

G. Percent Ash, (F/C + 100) I 98.89 

Organic Matter: 

Percent Organic Matter, (100-G) 



I U.S. STANDARD SIEVE OPENING IN INCNESl U.S. STANDARD SIEVE NUMBERS I HYDRCUETER 

4 2 10064 2 1064 2 164 2 0.164 2 0.01 6 4 2 0.001 

Project Oakpolnt ASSOCiat8S 

K!i iz NOV8mb8f 1989 

Locatlon Groton, Connecticut 

Notes 

GRADATION CURVES 

.- 



contractor Clarence Welti Associates 
Driller Dave Bromley 

LOG OF EXPLORATIONS Hole No. B-29 

type of ~rfll Truck Mounted 
Size & Type of Casing 4” 

Drilling Fluid non8 

Other 

E 
% 

1.0 

11.0 

22.0 

is 
ii 

6.f 

-3.3’ 

-14.3 

Semarks: 

- 
1 

ttl. 
!kr 
“i 
- 
s- 

s-: 

54 

!!i 
B 
E 

1. 

1. 

1. 
1. 

I DATA 

l- 

Project Oakpoint Associates 
No. 3131 Observer Julie M. Churchill 
Location 

Elevation 7.72 
Date Start 915189 Ca-npiate 9l5189 
Weather 

Fdd 

bncrete and asphalt 

sand, f-c, some gravel, 
ime sik moist becoming 
taturated with depth, 
mgt, me&turn dense-very 

Ind of rock core at 22.0’ 

Engineering 

Description 

SP-SM:Poorly graded sand with 
silt and gravel, subangular,hard, 
and durable, 0.77% organics 
GP:Poorly graded gravel with 
sand, subangular, angular, 
mostlvhard. and durable, 0.300% 

% 

%%%oorly graded snad with 
silt and gravel, 
subangular,subrounded, hard, 
and durable 

Test 

Data 

LAS DATA 

II 

OC. GS 

W, G, D. e, OC, GS, 
DS 

GROUNDWATER DATA 

Date Tlnla Depth 

915189 9:00 am 4.9’ 
916189 12:25 pm 6.9’ 

Hole No B-29 



Project Abbrev. Submarine Base, Groton Date 9/5/89 
Project No. 3131 LwW by JMC 

LOG OF ROCK CORE 

Boring No. 29 Location Area B 
Depth of Sorlng 11 Boring Elev. 7.72 
Size of Core 2.1” Elev. Top of Bedrock -3.28 
Type of tire Barrel NX Elev. Groundwater 

Pink coarse grained 
granitic gneiss 
almost pegmatitic i 

Mechanical break 

Mechanical break 

Mechanical break 

Weathered surface 

Mechanical Schistose, mostly 

Fracture plane25" 
Mechanical break 

Mechanical break 
Mechanical break 

Gray granite gneiss 
fine grained, minor 

Average drilling 
Mechanical break 

6 min/ft at 300 psi 
Overcored 1' to retrieve core 

-.. 



CLARENCE WELTI ASSOC., INC. CLIENT PROJECT NAME 

P.O. BOX 397 
MORRlSDN CEOTECHNlCAL SUEHARINE BASE 

GLASTONBURY. CONN 06033 . LOCATION 
GROTON, CT 

;P---. ORILLING PRDCEWRES: 1 1 L 1.. 2.. 3.. 4.. (sekl om or morel “ml c .,n .^ 

1. HOLLOW Slf3 AUGER. Dimntef 3.75”lD 
2. DRNEN CASING. 0*mater 
3. DRILLED CASING. DIemeter 
4. ROCM CORING. Oumeter , DM & typs YY 

+ OEPTH 

FINE-MED.GRAVEL,L~TTLE SILT 
4.0’ 

GR/ER.FINE-CRS.SANO 6 GRAVEL, 
SOME COBBLES L SMALL BOULDERS, 

11.0’ 

CORED: GR.GRANlIE GNEISS L OUARTZlTE 

. RUN #l ll.O’-16.0’ REC.60” 

RUN #2 16-O’-22.0’ REC.72” 
. (SOLID-SLIGHTLY FRACTURED) . 

801101 OF BORING 22.0’ 

**ASPHALT L CONCRETE 

I LEGEND: co’. A SAMPLE RECOVERY L/OR CORING TIME MINUTES/F1 
140lb Wt. x 30” fall on 2” 0.0. Sampfer 

I 

Sample fypc ProcJonlont used Coheslonless C~XW~ COheswe ~fls~fency 
0 = Dry C = Cored W = Washed trace 0 10 10% O-10 Loose o-4 sofl 
UP - Unolsluroed PlSlOtl Itnle 10 10 20% 10.30 Med.Dense 4-0 MlSllfl 
TP t Test PI! A -Auger V - Vane Test some 20 10 35% 30-50 Dense 8-15 Stln 
UT I UnO~.lurced Thwwall and 35 10 50% SO + VeryDense 15-30 v-Sllri 

REMARKS 

Driller: BRanLEy 
Helper 

CHURCHILL 
lnspeclof 

1 1 
Sheel 01 

L 

1 
2 

Unless olherwse agreed. samples WIII be held by Welt8 Assoclales a maximum o! 60 days atler borfng COmpletfOn 
Wsfcr readings represent driller observations - not tnterpetattons 

i 



LABORATORY TEST RESULTS 

Boring 29, Sample 1 

Organic Content (ASTM D-2974): 
----------c------------------ 

Percent Organic Matter: 0.77 

Gradation (ASTM D-422): 

Sieve Size SamDle 

1" 100 
3/4" 90.5 
3/8" 65.5 

No. 4 57.1 
No. 10 48.2 
No. 20 38.5 
No. 40 28.0 
No. 60 18.8 
No. 140 9.6 
No. 200 7.1 

Percent Passincr Sieve Bv Weiaht 

SDecification 

- 



ORGANIC CONTENT 

Project OakDoint Associates Groton, CT, Submarine Base 

Source B-29 S-1 Project Number 3131 

Date Tested 10-09-89 Tested By TJG 

Moisture: 
7 

Tare Number 

A. Weight of Wet Soil + Tare 

B. Weight of Dry Soil + Tare 

c. Weight of Water, Ww = (A-B) 

D. Weight of Tare 

E. Weight of Dry Soil, Ws = (B-D) 

F. Water Content, W = (C/E X 100) 

Ash: 

Tare Number 

A. Weight of Dry Soil + Tare 

B. Weight of Tare 

c. Weight of Dry Soil, (A-B) 

D. Weight of Ash + Tare 

E. Weight of Tare 

F. Weight of Ash, (D-E) 

G. Percent Ash, (F/C + 100) 

108.75 

57.93 

50.82 

108.36 

57.93 

50.43 

99.23 

Organic Matter: 

Percent Organic Matter, (100-G) 

Zemarks : 



I U.S. STANDARD SIEVE DPENING IN INCHESl U.S. STANDARD SIEVE NWGERS I HYDROnETER 

COBBLES 

QRAIN SIZE IN MILLIflETERS 

GRAVEL I SAND 
coarse I fine (coarss( medium ( fine 

SILT OR CLAY 

0 B-29,Sl 1.0 25.00 6.03 0.485 0.1100 42.9 50.0 7.1 



LABORATORY &ST RESULTS 

Boring 29, Sample 2 

Water Content (ASTM D2216): 
-------------------------- 

Water Content: 

Specific Gravity (ASTM D-854): 
----------------------------- 

Specific Gravity of Soil: 

Dry Unit Weight (See Note 1): 
---------------------------- 

Dry Unit Weight Of Soil: 

Void Ratio (See Note 2): 
----------------------- 

Void Ratio Of Soil: 

Organic Content (ASTM D-2974): 
----------------------------- 

Percent Organic Matter: 

5.9 

2.726 

104.5 

0.63 

0.30 

Gradation (ASTM D-422): 
---------------------- 

Percent Passina Sieve Bv Weiaht 

Sieve Size 

1 l/2" 100 
1" 72.9 

3/4" 72.9 
3/8" 59.8 

No. 4 45.1 
No. 10 34.9 
No. 20 26.7 
No. 40 18.2 
No. 60 12.4 
No. 140 6.6 
No. 200 4.7 

SamDle SDecification 



LABORATORY TEST RESULTS 

Boring 29, Sample 2 (Conat) 

Direct Shear (ASTM D-3080): 
-------------------------- 

Initial Initial 
Maximum 

Initial Normal Shear 
Moisture Thickness Unit Weight Stress, Stress, 

Trial No. Content,% inches Drv. DCf 13Sf DSf 
1 11.6 0.92 106.8 390.29 600.00 
2 6.2 0.80 108.3 779.71 723.53 
3 12.2 0.89 117.9 1169.71 1288.23 

friction angle = 41 
cohesion = 182 



11 ORGANIC CONTENT 11 

Project OakDoint Associates Groton. CT. Submarine Base 

Source B-29 S-2 Project Number 3131 

Date Tested 10-15-89 Tested By TJG 

Moisture: 

Tare Number 

A. Weight of Wet Soil + Tare 

B. Weight of Dry Soil + Tare 

c. Weight of Water, Ww = (A-B) 

D. Weight of Tare 
L 

E. Weight of Dry Soil, Ws = (B-D) 

F. Water Content, W = (C/E X 100) 

Ash: 

Tare Number A 

A. Weight of Dry Soil + Tare 151.14 

I 
B. Weight of Tare ~~~ I ~~~ ~~~ 58.11 

1 

I c. Weight of Dry Soil, (A-B) 93.03 

D. Weight of Ash + Tare 150.87 

E. Weight of Tare 58.12 

I F. Weight of Ash, (D-E) I 92.75 I 
0. Percent Ash, (F/C + 100) 99.70 

Organic Matter: 

Percent Organic Matter, (100-G) 

,iemarks: 



I U.S. STANDARD SIEVE DFEYINC IN INCHESl U.S. STANDARD SIEVE NLWERS I HYDRDnETER 

IOQ 6 43 2 1 3/41/23/a 3 4 6 810 1416 20 3O 40 5o 70100140200 
I ! ! I I I ! 
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QR(IIN SIZE IN MILLIMETERS 



i ‘!’ .?; j :;:, 

1 

DIRECT SHE&t RESULTS 

1408 

I 

1208 

I I I I I I I I I I I I I II 
I I I 

68 

8 I I I III 1 I I I I I I I 
8 2ee 488 688 eee ieee 1286 1488 

FRICTION ANGLE: 41 

COHESION: 182 

NORIML PRESSURE Psi 

MORRISON GEOTECHNICAL ENGINEERING 
PROJECT NAME: 

Oakpoint Associates 
JOB NO.: 3131 

BORING: B-29,Sz 

DEPlH: 5.0 



LOG OF EXPLORATIONS Hole No. B-30 

Contractor Clarence Welti Associates 
Driller Dave Bromley 
type of ~rili Truck Mounted 

projact Oakpoint Associates 
No. 3131 obsewr Julie M. Churchill 
Location 

Slle & Type of Casing 4” Elevation 7.41 
Drilling fluid none Date Start g/6/89 Complete 9ma9 
other Weather 

z 

% 

1.c 

16.5 

Remarks: 

6.4 

2.4 

-9.1 

!!! 
g’ 
i! 

S- 

s- 

16/10/l* 

70 

- 

40 

60 

Fiid 

Description 

Enginaering 

Description 

Test 

Data 

,Conorete and asphall 

Sand, f-c, little gravel, 

Gray quartrite 

SP:Poorfy graded sand with 
$ru~a$esubrounded. hard, and 

GPCM:Poorly graded gravel 
with silt, subangular, hard, 
anddurable. 0.73% organics 

W. G. D, e. OC, GS 
WIHYDRO. DS 

End of rock core at 16.5 

GROUNDWATER DATA 

Date 

I 

lime 

I 

Depth 

9/l ita9 1050 am 4.2’ 

Hole No B-30 



Project Abbrev. Submarine Base, Groton Date g/7/89 
Projact No. 3131 Logtwby JMC 

LOG OF ROCK CORE 

Boring No. B-30 
Depth of Boring 5.5 

Size of Car% 2 .1 ” 
Type of Core Barrel NX 

Depth No Run Recovery RQD Graphic 

* 1ocP 
% WI 

Locatlon Area B 
Boring Elev. 7.41 
Elm. Top of Bedrock 1. 9 1 

Elev. Groundwater 

Fractures Lithology 

5.5 . Weathered surface Gray quartzite 

.35 Mechanical 

6.5, 

1 1.8 

7.5- Weathered 

8.5- .65 - Weathered 

9.5 1.0 Mechanical Average drilling 
time 9 min/ft at 
300 ,0.5- psi 

1.5, 2 3.5 

2.5- 
Weathered 

3.5- .? - Mechanical 

Mechanical 
4.5 .95 Mechanical 

1.0 

5.5 Mechanical 



CLIENT CLARENCE WELTI ASSOC.. INC. 
P.O. Box 367 

HDRRISDR GEOTECHNICAL 

GLA.S?ONBURY. WNN 06033 . 

. 
DRILLING PROCEDURES: , . /. 1.. 2.. 3.. 4.. @elacl one or more) HOLE No. R-TO Surlace Eievahon ,---- 

I. HOLLOW STEM AUGER OlamateI 
2. DRIVEN CASING. olametr 4” HU GROUND WATER 06SERVATlONS STAAT 

Dlameler DATE 
3. DRILLED CASING. AT 4.0’ Fl AFrER o_ HOURS 9/6/69 
4. ROCK CORING. o*~ef -) 6 type fly FINISH 

AT - fl AFTER -HOURS DATE 
9fllRO 

STRATUM DESCRIPTION 

+ OEPTH 

ER.FINE-CRS.SANO 6 GRAVEL, 
OIL OR CHEMtCAL DDDR VIS16LE 

5.5’ 
CORED GR.OUARTLfTE 6 GRANITE 

BOTTOM OF BORING 15.5’ 

--ASPHALT 

I LEGEND: ‘&I A SAMPLE RECOVERY (L/OR CORING TIME MlWUfES/FT 
14Dlb WI. x 30” fall on 2” O.D. Sampler 

REMARKS 

I 
Sample Type Proponlons used caheslonress Dansq Coheslvs Gxlslslmcy 
D = Dry C = Cored W - Washed trace 0 to 10% O-10 Loose 04 son 
UP * Undlslurbeo Plslon lmle 10 to 20% IO-30 Mad Dame 4-8 M/Slitl 
TP = Test PII A-Auger V = Vane Test some 20 IO 35% 30-50 Dense 8-15 sun 
UT = Und~sturoed Thlnwall and 35 IO 50% 50 + Very Dense 1 s-30 v-snn 

1 Unless otherwcse agreed. samples wdl be held by Well1 Assoctates a maxtmum of 60 days aner bonng COmplellOn 
2 Water readings revesent droller ooservaI!ons - not tnterpretallons. 

Driller: BRDMLEy 
Helper: 

InSwCtOr.CHURCH I CL 

Sheer ’ 1 
of - 

- 

-. 



LABORATORY TEST RESULTS 

Boring 30, Sample 2 

Water Content (ASTM D2216): 
-------------------------- 

Water Content: 

Specific Gravity (ASTM D-854): 
----------------------------- 

Specific Gravity of Soil: 

Dry Unit Weight (See Note 1): 
---------------------------- 

Dry Unit Weight Of Soil: 

Void Ratio (See Note 2): 
----------------------- 

Void Ratio Of Soil: 

8.2 

2.683 

133.2 

0.26 

Organic Content (ASTM D-2974): 
----------------------------- 

Percent Organic Matter: 0.73 

Grain-Size Analysis (ASTM D422 With Hydrometer): 
----------------------------------------------- 

- Gravel, passing 3 inch and retained on No. 4 sieve 48.0% 

- Sand, passing No. 4 and retained on No. 200 sieve 46.5% 

- Coarse sand, passing No. 4 and retained on 
No. 10 sieve 6.3% 

- Medium sand, passing No. 10 and retained on 
No, 40 sieve 21.3% 

- Fine sand, passing No. 40 and retained on 
No. 200 sieve 18.9% 

- Silt, 0.074 mm (No. 200) to 0.005 mm 4.5% 

- Clay, smaller than 0.005 mm 1.0% 



-ORATORY TEST RESULTS 

Boring 30, Sample 2 (Conat) 

Direct Shear (ASTM D-3080): 
-------------------------- 

Maximum 
Initial Initial Initial Normal Shear 

Moisture Thickness Unit Weight Stress, Stress, 
Trial No. Content,% inches Drv. r>cf DSf PSf 

1 9.6 0.79 101.8 390.29 417.71 
2 13.9 0.81 111.6 779.71 820.59 
3 14.9 0.82 115.2 1169.71 1182.35 

friction angle = 44 
cohesion = 42 

- 

- 



ORGANIC CONTENT 

Project OakPoint Associates Groton. CT, Submarine Base 

Source B-30 S-2 Project Number 3131 

Date Tested lo-lo-89 Tested By TJG 

Remarks: 

Moisture: 

Tare Number 

A. Weight of wet Soil + Tare 

B. weight of Dry Soil + Tare 

c. Weight of Water, Ww = (A-81 

D. Weight of Tare 

E. Weight of Dry Soil, Ws = (B-D) 

F. Water Content, W = (C/E I( 100) 
I I 

Ash: 

Organic Matter: 

Percent Organic Matter, (100-G) 



U.S. STANDARD SIEVE OPENING IN INCHESl U.S. STANDARD SIEV 

10 

E NUUSERS I HYDROMETER 
10 50 70 100~40200 

0 

30 

Illill I I I I 1ll1IlI I I 
I I IIIIIII I I 

40 2 

a 

4 2 10064 2 1064 2 164 2 0.1 6 4 2 0.01 6 4 - -2 ‘b.001 

QRfiIN SIZE IN MIUIMETERS 

COBBLES 
GRAVEL I SAND 

coarse 1 fine 1 wars4 medium 1 fine 
SILT OR CIAY 

1 B-30,S2 5.0 50.00 19.79 1.285 0.2801 543 402 4.7 0.8 

1 
I 

1 I I I I I I 
Project Oakpoint Associates 

t K!!! ‘r: October 1989 

Location Groton, Connecticut 

Notes 

GRADATION CURVES 

,-. 

- 



: ,;; .I 

DlRECi SHEAk’RESULTS 

8 
8 288 488 688 666 

FRICTION ANGLE: 44 

COHESION: 42 

. 

Me!E 
Oakpoint Associates 
JOB NO.: 3131 

BORING: B-3o,s2 

DEPTU: 5.0 

NORMAL PRESSURE P.f 

MORRISON GEOTECHNICAL ENGINEERING 

PROJECT NAME: 



LOG OF EXPLORATIONS Hole NO. B-32 

~ntractor Clarence Welt1 Associates pr~ja Oakpoint Associates 

otiller Dave Bromley No. 3131 observer Julie M. Churchill 

type of orill Truck Mounted boation 
Size & Type of Casing 4” Elevation 7.58 

Drilling Pluid none Date Stan 9113189 complete 9/l 4189 

Other Weather 

u 
2 i: 
ii e 

x 

Remarks: 

!!! 
& 
% 
T 
1 

1 

1 

1 

1 

1 

1 

1 

1 

5 

IELD DATA 
I 

1610110 

611416 53 

6/S/6 67 

m/s 33 

S/6/12 67 

6/6/7 67 

Xi/3615 

?6112/3f 

46/60 

67 

60 

40 

50 

- 

Fiid 

bncrete and asphatt 

sand, f-c, and gravel, IitUe 
silt, gray, saturated with 
nzso&m, medtum dense. 

aand, l-c. and gravel,, tlttte 
rik gray, saturated wfth 
~ofaum. medium dense, 
$oge saturatton, 

Fdyzd weathered 

iray binttte granite gneiss 

Ind of boring at 55.0 

Engineering Test 

Description Data 

SP-SM:Poorfy graded sand with 
sift and grave& subangutar 
andangular, hard, and durable, 
with asphalt, 2.66% organks 
SM:!Sitty sand, subroundad. 
hard, and durabte 

SM:Sifty sand, subrounded, 
hard, and durable 

SP-SF&Poorly graded sand with 
silt, subangular, hard, and 
durable 

SP-SM:Poorfy graded sand with 
sift and gravel. subangukhard, 
and durable 

SP-SM:Poody graded sand with 
sift and gravel, subangu@hard, 
and durable, 0.65% organtsa 

SW-!?M:Well graded sand with 
sill and gravel, 
$ad~ruIbrounded. hard, 

GP-GM:Poorfy graded gravel 
with sift and sand, subangular, 
hard.and durable, 0.43% 
organios 
GP-GMPoorty graded gravel 
with sift and sand, 
subangular,hard. and durable 

LAB DATA 

1 W, G, OC, GS, OS 

W, G, 0. e, OC, AL. 
GS WIHYDRO, OS 

W, G, 0. e. OC, GS 

GROUNDWATER DATA 

G 
Hole NO B-32 



ProiectAborev. Submarine Base, Groton 
3131 

Date 9114189 
Project No. Loolmw JMC 

LOG OF ROCK CORE 

Boring No. 3 Area C 
Depth of Boring 2:O;fI 

Location 
Boring Elev. i- 7. 55 

Size of C&r&i . EIW. TOP Of Bedrock -42.45 
Type of Core Barrel NX Elev. Groundwater 

Wth No Run Recovery RQD Graphic 
* 50% 

Fractures 
% LOQ 

Lithology 

50.0 Mechanical fracture Weathered biotite 

.35 , , Mechanical fracture 
granite gneiss, 

51.k Mechanical fracture 
coarse grained 

Mechanical fracture becoming less 
biotitic and more 

.45 Weathered fracture feldspathic at 
52.Q Weathered fracture 

Mechanical fracture 
51.6' 

.55 Mechanical fracture 

53.Q Mechanical fracture 

54.Q 

Average drilling 
55.9 time 4 minlft at 

300 psi 

Drilling very difficult. Hit 
refusal at 47', however, drove 
casing down to SO'. Bedrock 
must be highly weathered, 
appears so from sample and 
drilling mechanics. We stoppec 
coring due to core barrel 
tilting, which may be a result. 
of high angle dipping on the 
edge of the outcrop. 
Bedrock dropped from 47' (B-3;.) 
to 90' (B-34) only 12' away 



CURENCE WELTI ASSOC., INC. CLENT PROJECT NAME 

P.O. Box 397 
MORRISDN GEOfECHNtCAL S-F 

GlAS.lONBURY. C0NN 06033 . LOCAllON 
CROTGN, CT 

1 I I 
ORIUING PRGCEWRES: 7 1.. 2.. 3.. 4.. cselacl one or more) I +tOLE NG.J~ Surfacs Ekwatron I 
1. HOLLOW STEM AUGER. omneler 
2. ORIMN tXSlNG. oiimater 4” Hu 
3. ORILLEO CASING. oiameter 
4. RDCU CORING. OumaNer , aon & type- 

E SAMPLE STRATUM OESCRIPTION 

7 NO. H BLGWSIR. OEPTH A + DEPTH 

1 16-8-10 l-O’-2.5’ 12” . t. 1.0’ 

ORK/ER.FINE-MO.SAND L 
GRAVEL (FUEL OIL SOAKED) 

6.0’ 

------c-1: UATER 

DR.FINE-MED.SANO,SC+tE 
FINE-UED.GRAVEL (CREOSOTE ODOR) 

fiR.FINE-C(ED.SAND,SOME 
FINE-MED.CRAVEL,LlffLE StLT 

LEGEND: Cal. A 
SAMPLE RECOVERY L/OR CORING TIME MINUTES/F1 1401b Wt. x 30” fall on 2” 0.0 Sampler 

Sample Type Proponlons used 
0 = Dry C - Cored W = Washed trace 010 1046 
UP = Unalsluroea Prston ltnle 10 IO 2D% 
TP = Test PII A-Auger V = Vane Test some 20 lo 35% 
UT = Unotswbed Thwwall and 35 IO 50% 

CohesIonless Denshy Coheswe Consrstency 
Q-10 Loose 04 sok 

to-30 MadDense 4-e wsttn 
30-M Dense 8-15 stln 
50 + VeryDense 15.30 v-std 

START 
DATE 

OATE 

REMARKS 

OrilierRR~LFY 
Helper. 

~ns.~ctoFn’JRCh t LL 

Sheet ’ Of 2 -- 

1 Unless otherwse agreed. samples wrll be held by Welt1 ASSoClaleS a maxtmum Of 60 days aher boring COmPletlOn 
2 Waler readings represent drtller observahons - no1 mlerpretatrons. 

L 

- 



STRATUM DESCRIPTK)N 

GR.fIME-uEO.SANo,SWE 
FINE-UEO.CRAVEL,L~ffLE SILT 

. 

. CR.KATHERED GRANITE GNEISS WITH 

. HARD ZGNES,SCM GRANITE 

. ROLLER BIT TO 50.0’ 

. RUN #l 50.0’~55.0’ REC.37” 

. (VERY SEAMY 6 IiEATHERED) 

. 

. 5s.t 

CLARENCE WELT1 ASSOC., INC. 
CLIENT PRafEcT UAME 

P.O. BOX 397 MORRISON GEOTECHNICAL SUBHARlNE BASE 

GIASTONBURY, CONN 06033 . LDcxTlou 
GROTON, Cl 

MILLING PAOCEDUAES: 1 1.. 2.. 3.. 4.. (selecl one or more) 

1. HDUOW STEM AUGER. Oumeter 
2. DRIVEN CASING. ChJmMw ‘*Mu 
3. DRILLED CASING Dlameler 
4 ROCK CORING. cJlJmeter - & ,yw 

SurlJa Ebve1lon 

GUOLIND WATER OBSERVATIONS “0. 

AT && Ff AfTER 0 HOURS 9/ 13/89 
FINISH 

AT - FT AFTER -“mf’S DATE 
o/l&& 

. 

. 

. 

. 

,- . 

. 

. 

. 

. 

. 

c 
I I I I . 
I I 
I I I I 

70 1 I I I . 
I I 

I I I I 

I I I I 
751 1 I- 

BOTTOn OF BORING 55.0’ 

*‘ASPHALT L CONCRETE 

NOTE: INSTALLEO WOOEN PLUG 

1N DECK AT 7.0’ + 2.0’ BENKJNIlE 

PELLETS ON TOP 

I LEGEND: Cal A 
SAMPLE RECOVERY L/OR CORING TIME MINUTES/F1 

14Olb WI. x 30” fall on 2” 0.0. Sampler 

REMARKS 

1’ 

Dnller: BROHLEY 
Helper. 

tnspec1or C”URC” 1 CL 

SrweI 2 01 2 -- 

I sJ”lPk T,‘,W Pro$MJmons use.. Cohesmdess Densty Cohesive Consistency 
0 E Dry C = Corea 8. Wesnen crace 0 IO 10% O-10 Loose o-4 SOh 
UP 7 UlltllaturWO PlSlO~ IlllIe 10 10 20% IO-30 Med.thnse 4-B MISllN 

TP = rebl Ptf A % Auger Y : Vane ins! some 20 to 35% JO-50 Dense B-15 SllN 
. Ul = Un~lslurbxl ThtnwWl alla 35 IO 50% 50 + VefyDense 15-30 v-sen 

I Unless olherww rgrcw~ samples WIII be held by Well8 Assoclaies a maximum 01 60 days afler bormg complelton 

,f@- 
2 W~tcr readings reprewrrr Ur~ller obscrvailons - not tnlerprelal8ons. 

\ 



Boring 32, Sample 1 

Water Content (ASTM D2216): 
------------------------- 

Water Content: 4.0 

Specific Gravity (ASTM D-854): 
----------_------------------ 

Specific Gravity of Soil: 2.636 

Organic Content (ASTM D-2974): 
----------------------------- 

Percent Organic Matter: 2.88 

Gradation (ASTM D-422): 
---------------------- 

Percent Passina Sieve Bv Weisht 

Sieve Size SamHe SDecification 

1” 100 
3/4" 95.6 
3/8" 90.7 

No. 4 79.8 
No. 10 70.0 
No. 20 58.1 
No. 40 42.5 
No. 60 29.7 
No. 140 14.8 
No.'200 10.9 

Direct Shear (ASTM D-3080): 
-------------------------- 

Maximum 
Initial Initial Initial Normal Shear 

Moisture Thickness Unit Weight Stress, Stress, 
Trial No. Content.% inches Drv, DCf DSf DSf 

1 5.9 0.78 97.6 390.29 370.59 
2 16.0 0.80 113.4 779.71 820.59 
3 15.3 0.85 112.7 1169.71 1217.65 

friction angle = 47 
cohession = 0 



ORGANIC CONTENT 

Project Oakuoint Associates Groton, CT. Submarine Base 

Source B-32 S-1 Project Number 3131 

Date Tested 11-13-89 Tested By TJG 

Moisture: 

Tare Number 

A. Weight of Wet Soil + Tare 

c 

158.27 

I 
B. Weight of Dry Soil + Tare 155.66 1 

c. Weight of Water, Ww = (A-B) 2.61 

D. Weight of Tare 90.73 

E. Weight of Dry Soil, Ws = (B-D) 64.93 

F. Water Content, W = (C/E X 100) 4.0 

Ash: 

Tare Number 

A. Weight of Dry Soil + Tare 120.19 

I 
B. Weight of Tare -1 55.24 7 

I c. Weight of Dry Soil, (A-B) 64.95 I 

I 
D. Weight of Ash + Tare 

I 
118.32 I 

I E. Weight of Tare I 55.24 I 

I F* Weight of Ash, (D-E) I 63.08 I 

G. Percent Ash, (F/C + 100) 97.12 

Organic Matter: 

Percent Organic Matter, (100-G) 

lemarks: 



COBBLES 

GRGIN SIZE IN PlILLIMEtERS 

GRAVEL I SAND 
coarse I tine lcoarsd medium 1 flne 

SILT OR CLAY 

Project Oakpoint Associates 

K!f ‘i:z October 1989 

Location Groton, Connecticut 

Notes 

GRADATION CURVES 



:: 

DIRECT SHEAR RESULTS 

FRICTION ANGLE: 47 

COHESION: 0 

NORHAL PRESSURE PSf 

MORRISON GEOTECHNICAL ENGINEERING 
PROJECT NAME: 

Oakpoint Associates 
JOB NO.: 3131 

BORING: B-323 

DEPTH: 1.0 



Boring 32, Sample 6 

Water Content (ASTM D2216): 
-------------------------- 

Water Content: 

Specific Gravity (ASTM D-854): 
----------------------------- 

Specific Gravity of Soil: 

Dry Unit Weight (See Note 1): 
---------------------------- 

Dry Unit Weight Of Soil: 

Void Ratio (See Note 2): 
----------------------- 

Void Ratio Of Soil: 

Organic Content (ASTM D-2974): 
--------------------_______oI 

Percent Organic Matter: 

Atterberg Limit (ASTM D-4318): 

12.5 

2.748 

101.2 

0.69 

0.65 

Liquid Limit: 
Plastic Limit: 
Plasticity Index: 

NON-PLASTIC 



LABORATORY TEST RESULTS 

Boring 32, Sample 6 (Conlt) 

Grain-Size-Analysis (ASTM D422 With Hydrometer): 
----------------------------------------------- 

- Gravel, passing 3 inch and retained on No. 4 sieve 33.0% 

- Sand, passing No. 4 and retained on No. 200 sieve 61.2% 

- Coarse sand, passing No. 4 and retained on 
No. 10 sieve 8.6% 

- Medium sand, passing No. 10 and retained on 
No. 40 sieve 21.9% 

- Fine sand, passing No. 40 and retained on 
No. 200 sieve 30.7% 

- Silt, 0.074 mm (No. 200) to 0.005 mm 5.7% 

- Clay, smaller than 0.005 mm 0.1% 

Direct Shear (ASTM D-3080): 
-------------------------- 

Initial 
Maximum 

Initial Initial Normal 
Moisture 

Shear 
Thickness 

Trial No. Content.% inches 
Unit Weight Stress, Stress, 

Drv, n cf wsf wsf 
1 13.0 0.82 115.2 390.29 458.82 
2 15.5 0.79 112.0 779.71 882.35 
3 13.3 0.85 112.7 1169.71 1261.76 

friction angle = 46 
cohesion = 64 



ORGANIC CONTENT 

Project OakDoint Associates GrOtOn, CT, Submarine Base 

Source B-32 8-6 Project Number 3131 

Date Tested 11-13-89 Tested By TJG 

Moisture: 

Tare Number 

A. Weight of Wet Soil + Tare 

B. Weight of Dry Soil + Tare 

G 

177.79 

169.09 

I c. Weight of Water, Ww = (A-B) I 8.70 I 

D. Weight of Tare 90.78 

E. Weight of Dry Soil, Ws = (B-D) 78.31 
1 

I 
F. Water Content, W = (C/E X 100) I 11.1 I 

Ash: 

Tare Number 

A. Weight of Dry Soil + Tare 

B. Weight of Tare 

c. Weight of Dry Soil, (A-B) 

D. Weight of Ash + Tare 

135.65 

57.36 

78.29 

135.14 

E. Weight of Tare I 57.36 

F. Weight of Ash, (D-E) 
I 

77.78 

G. Percent Ash, (F/C + 100) I 99.35 

Organic Ratter: 

Percent Organic Matter, (100-G) IrYE-I 

aemarks: 

- 

-. 



U.S. STANDARD SIEVE OPENING IN INCHES1 U.S. STANDARD SIEVE NWEERS I HYDRDUETER 

L’ 

1 I 

d 
4 2 lDD64 i 

F i 

10 6’1 2 16; 2 

COBBLES 

QRAIN SIZE IN FlIUfMElERS 

GRAVEL I SAND 
coarse I fine lcoars6j medium 1 fine 

SILT OR CLAY 

I I I 

Project Oakpolnt Associates 

K!! Et November 1989 

Location Groton, Connecticut 

Notes 

GRADATION CURVES 



DIRECT SHEAR RESULTS 

8 208 488 688 888 ieee 1288 1488 

NORtlRL PRESSURE P6f 

FRlCTlON ANGLE: 46 

COHESION: 64 

MORRISON GEOTECHNICAL ENGINEERING 

PROJECT NAME: 

Oakpolnt Associates 

JOB NO.: 3131 

BORING: IS-32.S6 

DEPTH: 30.0 



LABORATORY TEST RESUtTS 

Boring 32, Sample 8 

Water Content (ASTM D2216): 
-------------------------- 

Water Content: 

Specific Gravity (ASTM D-854): 
----------------------------- 

Specific Gravity of Soil: 2.700 

Dry Unit Weight (See Note 1): 
---------------------------- 

Dry Unit Weight Of Soil: 

Void Ratio (See Note 2): 
----------------------- 

Void Ratio Of Soil: 

Organic Content (ASTM D-2974): 
----------------------------- 

Percent Organic Matter: 

6.6 

125.2 

0.35 

0.43 

Gradation (ASTM D-422): 
---------------------- 

Percent Passina Sieve Bv Weiaht 

Sieve Size Sample SDecification 

11/2" . 100 
1". 68.2 

3/4w 68.2 
3/8" 53.4 

No. 4 46.3 
No. 10 36.1 
No. 20 28.8 
No. 40 22.5 
No. 60 16.1 
No. 140 8.8 
No. 200 6.6 



ORGANIC CONTENT 

Project OakDoint Associates Groton, CT. Submarine Base 

Source B-32 S-8 Project Number 3131 

Date Tested 11-11-89 Tested By TJG 

Moisture: 

Tare Number 

A. Weight of Wet Soil + Tare 

B. Weight of Dry Soil + Tare 

c. Weight of Water, Ww = (A-B) 

D. Weight of Tare 

E. Weight of Dry Soil, Is = (B-D) 

F. Water Content, W = (C/E X 100) 

Ash: 

Organic Hatter: 

II Percent Organic Matter, (100-G) ~~ -117. 43 ~~ II 

xemarks : 

_- 

-. 

-- 



U.S. STANDARD SIEVE @EWING IN INCNESl U.S. STANDARD SIEVE NUMBERS I NYDRCUETER 

6 43 2 
1Dq , , , , , , ,,, , , 

’ 3/4’/23/8 = c 6 8’O 14’6 zo 30 40 SD mlDD1402DD 

I I I I I III I I II I I I I 1111 I I I II I II I II II11 I I I I I Ill(lI 1 1 1 10 

SC l F 

i 

f 20 

‘cl- c 1: f 30 

I t 
f l T --.:--I-----!-------------- -60 z 

5 ci a B 

I c 
aw 

I B lllll I I I t I Illil I I I I I lllllll I I I” 

ORCIIN SIZE IN HfLLINETERS 

COBBLES 
GRAVEL I SAND 

coarse I flne Icoad medium 1 me 
SILT OR CLAY 

Project Oakpofnt Associates 

e , K!! k November 1989 

Location Groton, Connecticut 

Notes 

GRADATION CURVES 



LOG OF EXPLORATIONS ~o(e No. B-34 

cmm0r Clarence Wet6 Associatee 
Dtilk ‘Dave Bromley 
Type of Drfa Truck Mounted 
Size & Type of Catdng 4- 

Drilling Fluid none 
other 

FIELD DAT 
I 

1.0 6.6 

I-T-h 
- 
ml 

I I I 

u S-21 l.Ol 

= III 
6180 

8-6 I.5 ?/4/9 

30.0 --.- _ 
‘i 

s-7 1.5 6/9/s 

8-8 1.5 27hY3 

s-9 I.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.s 

1.5 

s/s/s 

6/6/7 

W4l4 

?I716 

V8l8 

prolea Oakpolnt Assodates 
No. 3131 Obeewer Julie M. Churchill 
Location 

Elevation 7.56 

DateStart g/11/89 

Weather 

Complete 9/l 2f89 

67 

33 

80 

47 

13 

i 

x 

47 

47 

33 

33 

67 

0 

0 

K) 

Ftid 

Desorip8on 

,Concrete and asphaft 

Sand, f-c, and gravel, little 
silt, saturated with 
petmleum, oreoeote at 8.0*, 
brown. medium dense, 
SM-GM 

hm silt, SP-GP 

+YJJMO Wit, llttk Wood, 
RUe sand, fine, saturated, 
gray, very stin, OUOH 

w-m 

D66criptjon 

SP-sM:poorty graded sand with 
sin 

GP-GM:PcMy graded gravel 
with sitl and sand, subangular 
andangular, hard, and durable 
SP-ShtPoorly graded sand with 
sm. 4.0s% organlcs 
SP-SM:f’oody graded sand with 
ein 

SPPootfy graded sand with 

iu 
ravel, 6ubrounded. hard, and 

rabk 

SP-SM:Poorly graded sand with 
sin 

suw&uk&6ubangular, hard, 

GPPoorfy graded gravd with 
sand, s&rounded, hard, 
anddurabb, 0.59% organics 

SLz *x 
grclded-- 

and durable 
, aubaqular,hard, 

gyyggyw&yed gravel 

su6r$uu6ubrokled, hard, 

qP-ShWoody graded sand with 
zdannrgw$, subaqular,hard, 

SP-S&Woo 
v3 tandgra 

graded sand with 

ubmund6d&d, and durabk 

WH:EIeaSc slit with send. 6.74% 
Nganioa 
SP-sM:Poo 

av3 tiiandgr 
graded sand wfth 

, s&rounded. 
mrd,and durable 

IH:Ebstic silt, 10.25% organifs 

HH:Elastic sin. 12.42% organic6 

Test 

Data 

3 Go;,D, e, GS 

W. GS 

A’, OC. GS 

ff, G, GS 

N, oc 

V, G. D. a, OC, AL, 
is WIHYDRO 

GROUNDWATER DATA 

Date Time Depth 

9f 11169 8:30 am 5.1’ 

9/l 3189 1O:OCl am 4.9’ 

sheet lof2 HoleNo B-34 



LOG OF EXPLORATIONS Hole No. B-34 

3 
iii 

-82.4 

-93.4 

FIELD OATA - 
&” 
5:: 
8. 
Et 
80 

100 

82 

GraveI and sand, f-c, trace 
$ -&J-d’ WY. d-m 

Dark gray mica schist 
gradll Into a higher g!ade 
gray, coame gramed biotite 
sraniteg- 

Endotrodtcoreat101.0 

sheet 2of2 Hole No B-34 

LAB DATA 

Test 

Data 

hard,and durabte 

SP-SM:Pootly graded sand with 
silt, subangular, hard, 
anddurabte, 0.44% organics 

$G, 0, e, OC, GS, 



Project Abbrev. Submarine Base, Groton Date 9/12/89 
Project No. 3131 Loggedby JMC 

LOG OF ROCK CORE 

Boring No. 34 Location Area C 
Depth of @ring 90.0 Boring Elev. 7.56 
Size of Core 2 - 1” Elev. Top of Bedrock 82 - 44 

Type of Core Barrel NX Elev. Groundwater 

Weathered surface 
Weathered break, biotitic Schist grading intc 
plane of weakness a gray coarse 

grained biotite 
granite, gneiss at 

Mechanical 

Fracture plane 45" 
Fracture plane 45" 
Fracture plane 45" 

Average drilling 

Mechanical break 7 min/ft at 300 psi 

Mechanical break 

Fracture plane 45" 

Fracture plane 45" 



CLARENCE WELTI ASSOC., INC. 
P.O. Box 397 

““* tEOfECHWI~ 
GUSTONBURY. CONN 06033 . 

t I 

DRILLING Pl%ocEoUFtEs: 2 ,~ ,. 1..2..3..4.f8elurormoftnom) 

1. HOLLOW STEM AUGER. Diamatar 
2. DAMN CASING. oiimeter fir UIJ 
3. DRILLED CASING. Dwnetar 

4. ROCK WRING. Diamater a 6 tv#- 

t- I I 

PRQlEcT NAME 

E 

LOCATION 
GROTOW, CT 

STRATUM DESCAIPTION 

+ MPTH 

ORK/SR.FINE-CRS.SAWO t 
FlNE-CRS.CRAVEL,LITTLE WOO, 
FUEL OIL 4.0’-6.0’ 

ORK0R.L 8LK.UUOD,CREOSOTE, 
L GR.FINE-UEO.SANO 

GR.FINE-CRS.SANO 6 GRAVEL, 
LITTLE CONCRETE t BRICKS 

GR.FINE-MEO.SANO,SCHE 
FINE-CRS.GRAML,TR.SILT 

I 

LEGEND: co” A SAMPLE RECOVERY L/OR CORfNC TIME l4lWUTES/FT 
14Mb Wt. x 30” fall on 2” 0.0. Sampler 

I Sample Type Plopwtlons used c&esionless Densny Gaheswe c4Jnslstency 
D-Dry C-Cored W-Washed lrace oto10% O-10 Loose O-4 son 
UP - Undrsturbed Piston IInk 10 IO 20% 10-30 Med.Densa 4-9 MIStitt 
TP = lest P7 A-Auger V L Vane Yes.1 soma 20 10 35% 30-w owlsa 8-15 Stitt 

I UT - Undisturbed lhtnwall and 35 to 50% so + Very Dense 15-30 v.sen 

,- I 1 Unless othenwse agreed. samples mll be held by Wetli Assoctales a maxtmum ot 60 days alter bormg completion 
2 Water readfngs represent driller observations - not mterpfetalrorts. 

oriiter:RR@tLEY 
H9lpSr. 

tnspectorC”URCHILL 

Sheel ’ 01 3 



I CLARENCE WELTI ASSOC., INC. CLIENT 

P.O. BOX397 MORRISOR GEOYECHNIUL 

PRQIECT NAME 

SlJ8MARIWE BASE 

GLASTONBUAY. CONN 06033 

DRILLING PROCEDUAES: ., , c 1.. 2.. 3,. 4.. (Select one of more) 

1. noLLow STEM AUGER. OiMutu 
2. DRl+N CASING. Dlemetef Lfl NW 
3 DRILLED CASING. Diemeter 
4. mx CORING. timer -6~ 

LOCATION 
GROTGN, CT 

_-, 
WCLm - -, .?..A-- C>- _-..-_ 

1 GROUND WATER OSS 

GR.FIWE-CRS.SAND 8 
FINE-(IED.GRAVEL,TR.b’CQO 

GR.ORGAlIC SILT, 
WITH SHELLS,TR.CLAY 

GR.oRGANIC SILT,LITTLE UOOD, 
FINE SAND,CLAY L PEAT FIEERS 

I 77.0’ 
. CR-FINE-CRS.SAND,SOME 

I . FINE-MED.GRAML,TR.SILT 
80 15 1 41-20-19 180.0'-81.5' 1 12" . 

LEGEND: Cal A SAMPLE RECOVERY L/OR CORING TIBIE UIWTES/FT 
14Oib WI. x 30” tall on 2” O.D. Sampler 

Semple Type Pfoponlons us& &hesmnless Density Cohesws Consistency 
0 = Dry C = Cored LV = Washed trace 0 to 10% O-10 Loose 04 son 
UP 5 unulSlurbeu Pwon Mile 10 IO 20% 10-30 ModDense 4-s MIStin 
TP - TeSc PII A = Auger V = Vafle Trust some 20 10 35% 30-M oense B-15 Shff 

and 35 lo 50% 50 + Ve~bSnSO 15-30 V-Shfl , UT = Unrltswma Thm*rdtl 

1 Unless oltrerwtse agreed. ssmptes wtll be held by Welt8 Asswates a maxtmum of 60 days akef boring COmpletton 
2 Waler readings rroreswu dl~llt?f otxwval~ons - not InlefpelatlOnS. 

REMARKS 

,nSpBC,Or. CHURCH 1 LL 

Sheet 2 of 3 -- 

I 

.-. 

.- 



CLARENCE WELTI ASSOC., INC. 
P.O. BOX 397 
GLASTONSURY. CONN 06033 

PROJECT NAME 

SUBUARlNE BASE 

LOCATION 
GRoml, CT 

ORlLLlNG PROCEOURES: 1..2..3..4..@ekctonecrmof0) 9 F ). 

1. HOLLOW STEM AUGER. OiSlllOlU 
2. DRIVEN CGING. oiimetu 4” NW 
3. ORlLLED CASING. oNmetu 
4. ROCK CORING. Oiamster - 6 m 

sudece Eleve1lon 

GR~UNO WATER OBSERVATIONS START 
DATE 

AT4.9’ CT AFrER 0 KnJRS 9/l l/89 
FINISH 

*T - FT AFTER -HwRS DATE 

STRATUM MSCRIPTION 

CR-FINE-CRS.SAND,SOME 
FINE-HED.GRAVEL,lR.SILT 

CR-FINE-UED.SAND, 
LITTLE CRS.SANO 

. RUN #l 90.0’45.0 REC.60’ 

RUN #2 %.O’-101.0’ REC.72” 

GOTTOM OF BGRtNG 101.0’ 

-*AAspHALT L CGNCRETE 

I . 
f 

115 1 , 

I I 
. 
. 
. 

120 

I LEGEND: Cal A 
SAMPLE RECOVERY L/OR CORING IJME IIIHJTES/FT 

WOlb Wt. x w” tail on 2” 0.0. Sampler 

I - 011TIR9 

REMARKS 

I Sample Type Proponlons use&. Coh0sI0dess Oenstty Cohestve Conststency 
Q=Ory c I corea M’ ‘ivasnen trace 010 10% O-10 Loose 04 son 
UP E UnctlrlurbeO Pew” I~ltle 10 to 20% 10-30 MadDense 4-a MISIlti 
TP = Test P:I A = Augef ‘< ‘Jane lest sonw 20 to 35% 30-50 oense 6-15 Stifl 
UT I Undisturbed Thtowall and 35 to 50% 50 + VeryDense 15-30 V-Stitt 

1 Unless OlherwSe aytaw. samples wll be held by Wet11 Assoctates a maxtmum ot 60 days after boring complellon 
2 Water resdrngs ~fw~~+:f~r clnllec observations - nol mtetpretattons. 

~ns~ctor C”“RC” 1 LL 

Sheet s Of 3 



LABORATORY TEST RESULTS 

Boring 34, Sample 2 

Water Content (ASTM D2216): 
----------i--------------- 

Water Content: 

Specific Gravity (ASTM D-854): 
----------------------------- 

Specific Gravity of Soil: 

6.0 

2.663 

Dry Unit Weight (See Note 1): 
---------------------------- 

Dry Unit Weight Of Soil: 129.4 

Void Ratio (See Note 2): 
----------------------- 

Void Ratio Of Soil: 0.28 

Gradation (ASTM D-422): 
---------------------- 

Sieve Size 

1” 100 
3/4" 63.4 
3/8" 55.6 

No. 4 49.4 
No. 10 43.8 
No. 20 36.9 
No. 40 28.6 
No. 60 20.5 
No. 140 11.1 
No. 200 8.5 

Percent Passina Sieve BY Weiaht 

Samle SDecification 

. 



U.S. STANOARO SIEVE OPENING IN INCHESl U.S. S’IANOARO SIEVE NUNSERS I HYDROMETER 10 0 

IQ 

II0 
1111I I I I I I I- 

1111III I I I Y 

llllI I I I I I L 
605 

!!i 
f 

3 70 

e . 
26 ’ I F 

c c 
! 

7C 1 I 1 w 

c I 100 
4 2 1064 2 16.4 2 0.01 6 4 2 Q.QQ1 

COBBLES 

QRCIIN SIZE IN MILLIMETERS 

GRAVEL I SAND 
coarse I flne IcoarA medium 1 fine 

SILT OR CLAY 

I I I I I I I I 

t 
Project Oakpoint Associates 

K!! r: October 1989 

Location Groton, Connecticut 

Notes 

GRADATION CURVES 



LABORATORY TEST RESULTS 

Boring 34, Sample 2A 

Water Content (ASTM D2216): 
-------------------------- 

Water Content: 

Organic Content (ASTM D-2974): 
----------------------------- 

Percent Organic Matter: 

17.7 

4.05 



ORGANIC CONTENT 

Project Oakuoint Associates Groton. CT, Submarine Base 

Source B-34 S-2A Project Number 3131 

Date Tested 11-12-89 Tested By TJG 

Moisture: 

Tare Number I B 

A. Weight of Wet Soil + Tare 149.91 

B. Weight of Dry Soil + Tare 140.90 

c. Weight of Water, Ww = (A-B) 9.01 

D. Weight of Tare 89.98 

E. Weight of Dry Soil, Wa = (B-D) 50.92 

F. Water Content, W = (C/E X 100) 

Ash: 

Tare Number 

A. Weight of Dry Soil + Tare 

8. Weight of Tare 

C, Weight of Dry Soil, (A-B) 

D. Weight of Ash + Tare 

E. Weight of Tare 

F. Weight of Ash, (D-E) 

G. Percent Ash, (F/C + 100) 

17.7 

106.16 

55.24 

50.92 

104.10 

55.24 

48.86 

95.95 

Organic Matter: 

Percent Organic Matter, (100-G) 

( lemarks : 



LABORATORY TEST RESULTS 

Boring 34, Sample 4 

Water Content (ASTM D2216): 
-------------------------- 

Water Content: 

Gradation (ASTM D-422): 
---------------------- 

Sieve Size Samle 

1 l/2" 100 
1" 91.d' 

3/4" 78.7 
3/8" 63.4 

No. 4 53.8 
No. 10 47.4 
No. 20 39.2 
No. 40 26.8 
No. 60 15.6 
No. 140 5.8 
No. 200 3.8 

9.2 

percent Passina Sieve Bv Weiaht 

SDecification 



U.S. STANOARO SIEVE OPENING IN INCHESl U.S. STANDARD SfEVE NUHEERS I HYOROMETER 

4 2 10064 2 1064 2 164 2 0.1 6 4 2 0.01 6 4 2 0.001 

QRFlIN SIZE IN MILLIMETERS 

coarse I fine (coarsd medium 1 fine 
SILT OR CLAY 

Project Oakpoint Assochtes 

‘- Ka $z November 1989 

Location Groton, Connecticut 

Notes 

GRADATION CURVES 



LABORATORY TEST RESULTS 

Boring 34, Sample 7 

Water Content (ASTM D2216): 
-------------------------- 

Water Content: 

Organic Content (ASTM D-2974): 

Percent Organic Matter: 

Gradation (ASTM D-422): 
---------------------- 

Sieve Size Sanmle 

1 l/2" 100 
1" 68.5 

3/4" 68.5 
3/8" 62.1 

No. 4 52.2 
No. 10 45.3 
No. 20 36.5 
No. 40 24.5 
No. 60 '15.1 
No. 140 6.6 
No. 200 4.8 

42.6 

0.58 

Percent Passina Sieve BY Weiaht 

SDecification 

-. 



l 

ORGANIC CONTENT 

Project OakDoint Associates Groton. CT, Submarine Base 

Source B-34 S-7 Project Number 3131 

Date Tested 11-14-89 Tested By CEM 

Moisture: 

Tare Number 

A. Weight of Wet Soil + Tare 

B. Weight of Dry Soil + Tare 

c. Weight of .Water, Ww = (A-B) 

D. Weight of Tare 

E. Weight of Dry Soil, Ws = (B-D) 

F. Water Content, W = (C/E X 100) 

Ash: 

Tare Number 

A. Weight of Dry Soil + Tare 

8. Weight of Tare 

c. Weight of Dry Soil, (A-B) 

0. Weight of Ash + Tare 

E. Weight of Tare 

F. Weight of Ash, (D-E) 

0. Percent Ash, (F/C + 100) 

E 

121.68 

58.12 

63.56 

121.30 

58.11 

63.19 

99.42 

Organic Matter: 

I 
Percent Organic Matter, (100-G) 

Remarks : 



I U.S. STANDARD SIEVE OPENING IN INCliESl U.S. STANOARO SIEVE NURSERS I HYORCHETER 

QRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL I SAND 

coarse I fine Iwars medium 1 fine 
SILT OR CLAY 

Project Oakpoint Associates 

K!! iz November 1989 

Location Groton, Connecticut 

Notes 

GRADATION CURVES 



. i 
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LABORATORY'TEST RESULTS 

Boring 34, Sample 8 

Water Content (ASTM D2216): 
-------------------------- 

Water Content: 

Specific Gravity (ASTM D-854): 
----------------------------- 

Specific Gravity of Soil: 

Dry Unit Weight (See Note 1): 
---------------------------- 

Dry Unit Weight Of Soil: 

Void Ratio (See Note 2): 
----------------------- 

Void Ratio Of Soil: 

10.0 

2.717 

139.7 

0.21 

Gradation (ASTM D-422): 
---------------------- 

Percent Passina Sieve BY Weiaht 

Sieve Size 

1” 100 
3/4" 78.9 
3/8" 62.1 

No. 4 55.0 
No. 10 47.8 
No. 20 41.2 
No. 40 32.6 
No. 60 23.2 
No. 140 12.7 
No. 200 9.7 

Samle SDecification 



./.. 5 :::., 
0 

*II ‘..“.. ?$j 
.I 7 

I-- 

t 

hi.S, STANDARD SlEVE OPENING IN INCHES1 U.S. STANOARO SIEVE NWSERS I HYDROMETER 

.90 

100 

0.01 6 4 2 0.001 

QRFlIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL I SAND 

coarse 1 fine 1 coarsd medium ( fine 
SILT OR CLAY 



. i 

LABORATORY TEST RESULTS 

Boring 34, Sample 12 

Water Contknt (ASTM D2216): 
-------------------------- 

Water Content: 

Organic Content (ASTM D-2974): 
----------------------------- 

Percent Organic Matter: 

52.5 

6.74 



ORGANIC CONTENT 

Project OakDOint Associates Groton. CT, Submarine Base 

Source Br34 s-12 Project Number 3131 

Date Tested Tested By 

Moisture: 

Tare Number A 

A. Weight of Wet Soil + Tare 141.86 

B. Weight of Dry Soil + Tare 124.26 

c. Weight of Water, Ww = (A-B) 17.60 

D. Weight of Tare 90.75 

E. Weight of Dry Soil, Ws = (B-D) 33.51 

F. Water Content, W = (C/E X 100) 52.52 
I 

Ash: 

0. Percent Ash, (F/C + 100) 93.26 

Organic Matter: 

Percent Organic Matter, (100-G) 

Umarks: 

_- 



LABORATORY TEST RESULTS 

Boring 34, Sample 13 

Water Cont‘ent (ASTM D2216): 
-------------------------- 

Water Content: 

Specific Gravity (ASTM D-854): 
----------------------------- 

Specific Gravity of Soil: 

Dry Unit Weight (See Note 1): 
---------------------------- 

Dry Unit Weight Of Soil: 

Void Ratio (See Note 2): 
----------------------- 

Void Ratio Of Soil: 

Organic Content (ASTM D-2974): 
----------------------------- 

Percent Organic Matter: 

Atterberg Limit (ASTM D-4318): 
----------------------------- 

Liquid Limit: 66.0 
Plastic Limit: 42.8 
Plasticity Index: 23.2 

60.8 

2.646 

98.8 

0.67 

10.35 



LABORATORY TEST RESULTS 

Boring 34, Sample 13 (ConIt) 

Grain-Size Analysis (ASTM D422 With Hydrometer): 
----------------------------------------------- 

- Gravel, passing 3 inch and retained on No. 4 sieve 0.0% 

- Sand, passing No. 4 and retained on No. 200 sieve 12.1% 

- Coarse sand, passing No. 4 and retained on 
No. 10 sieve 0.0% 

- Medium sand, passing No. 10 and retained on 
No. 40 sieve 2.0% 

- Fine sand, passing No. 40 and retained on 
No. 200 sieve 10.1% 

- Silt, 0.074 mm (No. 200) to 0.005 mm 61.9% 

- Clay, smaller than 0.005 mm 26.0% 



ORGANIC CONTENT 

Project Oakuoint Associates Groton. CT. Submarine Base 

Source B-34 S-13 Project Number 3131 

Date Tested 10-15-89 Tested By TJT 

Moisture: 

Tare Number 

A. Weight of Wet Soil + Tare 

8. weight of Dry Soil + Tare 

c. Weight of Water, Ww = (A-B) 

D. Weight of Tare 

E. Weight of Dry Soil, Ws = (B-D) 

F. Water Content, W = (C/E X 100) 

Ash: 

Tare Number 

A. Weight of Dry Soil + Tare 

B. Weight of Tare 

G 

85.46 

57.93 

I c. Weight of Dry Soil, (A-B) 1 27.53 I 

D. Weight of Ash + Tare 82.61 

E. Weight of Tare 57.93 

F. Weigkt of Ash, (D-E) 24.68 

0. Percent Ash, (F/C + 100) 89.65 

Organic Matter: 

P8rC8nt Organic Matter, (100-G) 

Remarks: 



ATTERBERG LIMITS’ RESULTS 

0 0 10 10 20 20 30 30 40 40 

BORING 
0 834,S13 

DEPTH 
70.0 

IL PL PI FINES ClASSlFlCATlON 
88 43 23 

MORRISON GEOTECHNICAL ENGINEERING 
PROJECT NAME: 

Oakpoint Associates 
JOB NO.: 3131 

BORING: B34.Sl3 

DEPTH: 70.0 



U.S. STANDARD SIEVE OPENING IN INCHESl U.S. STANDARD SIEVE NWBERS I HYDROnETER 

0 B34,S13 70.0 2.60 0.02 0.008 0.0 12.1 61.0 26.8 

1 
Project Oakpoint Associates 

K!!! Ez November 1989 

Location Groton, Connecticut 

Notes 

GRADATION CURVES 



LABORATORY TEST RESULTS 

Boring 34, Sample 14 

Water Content (ASTM D2216): 
-------------------------- 

Water Content: 

Specific Gravity (ASTM D-854): 

Specific Gravity of Soil: 

Dry Unit Weight (Se@ Note 1): 
--------P------------------- 

Dry Unit Weight Of Soil: 

Void Ratio (See Note 2): 
----------------------- 

Void Ratio Of Soil: 

Organic Content (ASTM D-2974): 

Percent Organic Matter: 

Atterberg Limit (ASTM D-4318): 
----------------------------- 

Liquid Limit: 
Plastic Limit: 
Plasticity Index: 

57.2 

2.537 

87.3 

0.81 

__-. 

12.42 

86.2 
59.0 
27.2 



LABORATORY TEST RESULTS 

Boring 34, Sample 14 (con@t) 

Grain-Size- Analysis (ASTM D422 With Hydrometer): 
----------------------------------------------- 

- Gravel, passing 3 inch and retained on No. 4 sieve 0.2% 

- Sand, passing No. 4 and retained on No. 200 sieve 9.6% 

- Coarse sand, passing No. 4 and retained on 
No. 10 sieve 1.1% 

- Medium sand, passing No. 10 and retained on 
No. 40 sieve 2.0% 

- Fine sand, passing No. 40 and retained on 
No. 200 sieve 6.5% 

- Silt, 0.074 mm (No. 200) to 0.005 mm 51.7% 

- Clay, smaller than 0.005 mm 38.5% 

,- 



ORGANIC CONTENT 

Project OakDoint Associates Groton. CT. Submarine Base 

Source B-34 S-14 Project Number 3131 

Date Tested 11-16-89 Tested By TJG 

Moisture: 

F. Water Content, W = (C/E X 100) 

Ash: 

Orcranic Matter: 

Percent Organic Matter, (100-G) 1-1 

xemarks : 

,. -’ 



ATTERBERG LIMITS’ RESULTS 

PORING DEPTH IL PL PI FINES ClASSlFlCATlON 
0 834,Sl4 75.0 68 59 27 

90 100 1 

LIQUID LIMIT (IL> 

MORRISON GEOTECHNICAL ENGINEERING 

PROJECT NAME: 

-1 

L-l 

Oakpoint Associates 
JO6 NO.: 3131 

BORING: m&s14 

DEPTH: 75.0 



I U.S. STANDARD SIEVE CPENING IN INCNESI U.S. STANDARD SIEVE NWBERS I HYDROltETER 

1 
Project Oakpoint Associates 

K!! ::I November 1989 

Location Groton, Connecticut 

Notes 

GRADATION CURVES 



,F--\ 

LABORATOdY TEST RESULTS 

Boring 34, Sample 16 

Water Content (ASTM D2216): 
-------------------------- 

Water Content: 

Specific Gravity (ASTM D-854): 
----------------------------- 

Specific Gravity of Soil: 

Dry Unit Weight (See Note 1): 
---------------------------- 

Dry Unit Weight Of Soil: 

Void Ratio (See Note 2): 
----------------------- 

Void Ratio Of Soil: 

Organic Content (ASTM D-2974): 
-T-----------------------,,,, 

Percent Organic Matter: 

15.9 

2.661 

87.3 

0.81 

0.44 

Gradation (ASTM D-422): 
---------------------- 

Percent Passina Sieve BY Weiaht 

Sieve Size 

3/4" 100 
3/8W 96.0 

No. 4 93.1 
No. 10 87.9 
No. 20 76.2 
No. 40 48.8 
No. 60 18.8 
No. 140 6.5 
No. 200 4.8 

SamDle SDecification 



LABORATORY TEST RESULTS 

Boring 34, Sample 16 (Con~t) 

Direct Shear (ASTM D-3080): 
-------------------------- 

Initial 
Moisture 

Trial No. Content,% 
1 16.7 
2 20.6 
3 20.1 

friction angle = 
cohesion = 

Initial 
Thickness 

inches 
0.81 
0.82 
0.79 

43 
129 

Initial 
Unit Weight 

Drv. DC* 
101.3 
103.9 
117.1 

Normal 
Stress, 

Pf 
39z.29 
779.71 

1169.71 

Maximum 
Shear 

Stress, 
TX5f 

476.47 
864.71 

1191.18 

- 



ORGANIC CONTEXT 

Project OakDoint Associates Groton. CT. Submarine Base 

Source B-34 S-16 Project Number 3131 

Date Tested 10-12-89 Tested By BB 

Moisture: 

Tare Number D 

A. Weight of Wet Soil + Tare 169.65 

B. Weight of Dry Soil + Tare 

c. Weight of Water, Ww = (A-B) 

D. Weight of Tare 

E. Weight of Dry soil, Ws = (B-D) 

F. Water Content, W = (C/E X 100) 

Ash: 

Tare Number 

158.82 

10.83 

90.60 

68.22 

15.9 

I 

A. Weight of Dry Soil + Tare 125.58 

B. *eight of Tare 57.36 

c. Weight of Dry Soil, (A-B) 68.22 

D. Weight of Ash + Tare 125.28 

E. Weight of Tare 57.36 

F. Weight of Ash, (D-E) 67.92 

G. Percent Ash, (F/C + 100) I 99.56 

Organic Matter: 

Percent Organic Hatter, (100-G) 

&marks : 



aR(\IN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL I SAND 

coarse I fine lcoarsej medium 1 fine 
SILT OR CLAY 

Project Oakpoint Associates 

, K8 fi November 1999 

Location Groton, Connecticut 

N”teGRADATION CURVES 



, 

DIRECT SHEAR RESULTS 

FRICTION ANGLE: 43 

COHESION: 129 

Oakpoint Associates 
JO6 NO.: 3131 

BORING: &34,S16 

DEPTH: 66.0 

NORM&L PRESSURE PSC 

MORRISON GEOTECHNICAL ENGINEERING 

PROJECT NAME: 



LOG OF EXPLORATIONS Hole No. B-35 

Conbactor Clarence Weltl Associates 

DIIW Dave Bromlev 
Typeof ~rtn Truck Mounted 
SizecLTypeofcasing 4" 

FTO@A Oakpolnt Assodates 
No. 3131 observer Julie M. Churchill 
ldEa9on 
Eievatian 8.14 

Drilling fluid none Datestall 918189 
Weather 

Catplete g/8/89 

E 
i 

1.( 

11.c 

2 
d 

7.1 

-2.9 

%marks: 

- 
Ii 
E 
! 
1 

c; 
. . :. ..: :. . . . . 

[ 

:. . . . :. . . . . :. . . 
. . :- . . ., . . :. . . ., . . :. .,:. 

:. . . . . . :. . ‘. . . :- . . . . . 
I:. 
L 

I 
53 pmcrete and asphalt 

Sand, t-c, Gttie silt, 
lime gravel, saturated, 

67 br&wnqwbose-densa, 

40. 

Sand,f-tr&tram*tram 
grad, saturmad, gray, 

40 madiumdensetodense,SP 

tna or mnng, renm ar 
26.5' 

SWaarly graded sand 

sM:SUty sand, subrounded, 
subangular, hard, and 
durable,0.60% organics 

SW-SM:Wall graded snad with 
silt and gravel, subangular, 
hard,and durable 

SP:Poorty gradad sand with 
g&ave&ubangular, hard, and 

GROUNDWATER DATA 

Date linle Depth 

9/l 1189 8:30 am 5.1’ 

Test 

Data 

W, G, D. 6, OC. GS 
WIHYDRO, DS 

W. 0, D. e. GS, DS 

Hole No B-35 



CLARENCE wun ASSOC.. INC. 
amrf 

P.O. BOX 397 
NORRISW GEOTECNNICAL 

GWSTONBURY. CONN 06033 . 

1 PAOJECT NAME 

I 

LOCATION 
GROWN, CT 

OCUU(NO PRoamJFIEs: , m Q 1.. 2.. 3.. 4.. wu3 m0f-b 

1. HOLLOW STEM AUGER. oiamater 
2. ORIVEN CASING. oienmter 4” WV 
3. OIULLEO asING. oiinwtsc 
4. Aoa( WRING. oiemecer &type 

STRATUM 0EStxlP1l0N 

l DEPTH 

SR.FINE-CRS.SAND,SOnE 
FINE-CRS.GRAVEL 

CR-FINE-CRS.SAND,StME 
FINE-C(ED.GRAVEL 

ROCLER Elf REFUSAL AT 25.5’ 
SOTTON OF BORING 25.5’ 

=.GR.GRANITE GNEISS 

I LEGEND: co” A SAMPLE RECOVERY b/OR CORING TIHE WIMITES/FT 
14Olb Wt. x 30” (all on 2” O.D. Sampler 

I 
Sam* Typa ProponKwls usee Cdwuontess Denscty Coheswe Consistency 
D=Ory C-Cored W=Washed trace 010 10% o-10 Loose 04 son 
UP = UndMurbed Piston IllIke 10 to 2ow 10-30 Me&Dense 4% MiStitt 

TP = Tesi PII A-Auger VI Vane Tesl some 20 IO 35% 30-50 Dense B-15 Sldl 

UT - Undtsturbed Thmwall and 3s to 50% SO + VeryDense 1 s-30 V-Slltt 

1, Unless olh&ise agreed:.semples wll be held by Welti ksoctates a maxtmum ot 60 days atter boring completton. 
2. Wder readings represeol drtller observattons - not mtefprelalcoos. 

. 

orilter:*R~EY 

Helper: 

InspectwttURCHILC 

Shea ’ 01 ’ 

1 



LABORATORY TEST RESULTS 

Boring 35, Sample 2 

Water Content (ASTM D2216): 
----------~----------~~~~~ 

Water Content: 

Specific Gravity (ASTM D-854): 
--------------------~~~~~~~~~ 

Specific Gravity of Soil: 2.672 

Dry Unit Weight (See Note 1): 
----------L----------~~~~~~~ 

Dry Unit Weight Of Soil: 

13.6 

89.8 

Void Ratio (See Note 2): 
---------------------oo 

Void Ratio Of Soil: 0.86 

Organic Content (ASTM D-2974): 
---------------------~~~~~~~~ 

Percent Organic Matter: 0.60 

Grain-Size Analysis (ASTM D422 With Hydrometer): 
---------------------~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- Gravel, passing 3 inch and retained on No. 4 sieve 8.5% 

- Sand, passing No. 4 and retained on No. 200 sieve 78.0% 

- Coarse sand, passing No. 4 and retained on 
No. 10 sieve 11.0% 

- Medium sand, passing No. 10 and retained on 
No. 40 sieve 35.1% 

- Fine sand, passing No. 40 and retained on 
No. 200 sieve 31.9% 

- Silt, 0.074 mm (No. 200) to 0.005 mm 12.5% 

- Clay, smaller than 0.005 mm 1.0% 



LABORATORY TEST RESULTS 

Boring 35, Sample 2 (Conct) 

Direct Shear (ASTM D-3080): 

Maximum 
Initial Initial Initial Normal Shear 

Moisture Thickness 
Trial No. 

Unit Weight Stress, Stress, 
Content,% inches DE-Y. Dcf DSf Pf 

1 14.4 0.87 114.5 390.29 51Y.76 
2 14.9 0.85 111.7 779.71 838.23 
3 13.8 0.91 117.2 1169.71 1235.29 

friction angle = 43 
cohesion = 138 



ORGANIC CONTENT 

Project oakPoint Associates Groton. CT. Submarine Base 

Source B-35 S-2 Project Number 3131 

Date Tested 10-17-89 Tested By TJG 

Moisture: 

Weight of Dry Soil, WS = (8-D) 

F. Water Content, W = (C/E X 100) 
1 

Ash: 

Tare Number 

A. Weight of Dry Soil + Tare I 99.84 I 

I ~~ 
B. Weight of Tare I 58.12 I 

c. Weight of Dry Soil, (A-B) 41.72 

0. Weight of Ash + Tare 99.59 

B. Weight of Tare 58.12 

F. Weight of Ash, (D-E) 41.47 

0. Percent Ash, (P/C + 100) 99.40 

Organic Matter: 

Percent Organic Matter, (100-G) 
P I 0.60 

I 

Zemarks : 

-\ 

_- 

,- 



U.S. STANDARD SIEVE OPENING IN INCNESI U.S. STANDARD SIEVE NUMBERS I HYDRWETER 

ZJect oaicpolnt Associates 
__ 

pation Groton, Connecticut 

1 Notes 

1 n =b?kb ID&e October 1989 I GRADATION CURVES 



'i; a 

DIRECT SHEAR RESULTS 

t i i i i I 

269 488 688 688 ieee 1288 1488 

FRICTION ANGLE: 

COHESION: 

43 

138 

NORMC\L PRESSURE PSf 

MORRISON GEOTECHNICAL ENGINEERING 
PROJECT NAME: 

Oakpoint Associates 
JOB NO.: 3131 

BORING: 6-35.s2 

DEPTH: 5.0 

_I 



DIRECT SHEAR RESULTS 

1488 

FRICTJON ANGLE: 43 

COHESION: 138 

NORMAL PRESSURE ksf 

MORRlSON GEOTECHNICAL ENGINEERING 
PROJECT NAME: 

Oakpoint Associates 
JOB NO.: 3131 

BORING: B-3%2 

DEPTH: 5.0 



LABORATORY TEST RESULTS 

Boring 35, Sample 4 

Water Content: 

Specific Gravity (ASTM D-854): 
oo--o--o~oo~~oo~o~o~~~~~~~~~~ 

Specific Gravity of Soil: 2.658 

Dry Unit Weight Of Soil: 

Void Ratio (See Note 2): 
o~o~o~oo~oo~ooooo----~~ 

Void Ratio Of Soil: 

9.7 

106.4 

0.56 

,--- 

Sieve Size 

3/4" 
3/8" 

No. 4 
No. 10 
No. 20 
No. 40 
No. 60. 
No. 140 
No. 200 

Percent Passina Sieve Bv Weiaht 

SamDle 
100 
92.9 
75.8 
63.1 
53.3 
44.1 
32.7 
20.4 

6.6 
3.6 

Specification 



LABORATORY TEST RESULTS 

Boring 35, Sample 4 (COn@t) 

Direct Shear (ASTM D-3080): 
o~~oo~o-o~-~o-~o~~oo-~~~~~ 

Initial 
Moisture 

Trial No. Content,% 
1 12.0 
2 14.7 
3 16.5 

Initial Initial 
Thickness Unit Weight 

inches DN. D f 
0.80 105.: 
0.82 107.9 
0.88 110.4 

friction angle = 42 
cohesion = 110 

Normal 
Stress, 

Df 
39i.29 
779.71 

1169.71 

Maximum 
Shear 

Stress, 
DSf 

441.18 
873.53 

1152.94 



U.S. slANOAR0 SIEVE WINING IN IUCHESi U.S. STAIIDAW) SIEVE NUtGERS I HYGRCUETER 

lO---- 

100 

0.1 6 4 2 0.01 6 4 2 0.001 

nd with Gmvel SP 

__-_ 

1’ 



DIRECT SHEAR RESULTS 

8 208 488 886 12ee 1488 

FRICTION ANGLE: 42 

COHESION: 110 

NORMAL PRESSURE Pmr 

MORRISON GEOTECHNICAL ENGINEERING 

PROJECT NAME: 

Oakpoint Associates 
JOB NO.: 3131 

BORING: B-35,S4 

DEPTH: 15.0 



LOG OF EXPLORATIONS Hole No. B-36 

Comraaor Clarence Wet6 Associates 
Drib Dave Bromiey 

Ro)ed Oakpoint Associates 
No. 3131 observer Julie M. Chutchlll 

Typeof DrlU Truck Mounted 
Size&TypeofCming 4” 

DrlUing Fluid none 
Other 

bcaffon 

Umation 7.65 

Date start 9120109 

Wsather 

complete g/20/89 

3 
B 
$ 

7 
!3 

s. 

S- 

S- 

S- 

s- 

s- 

!3- 

S-r 

s-1 

- 

u 
e : 

1 

1 

1 

1 

1 

1 

1 

1 

1. 

0. 

1614/S 

4m7 

llJ4ll 

4/M? 

E/6/2 

29/20/l 7 

42ml48 

0/5/s 

67/p/17 

41414 

7rml 

Go 

Ftid 

I 
D DATA 

,Conorete and asphalt 

Sand, f-c, little gravel, 
Iii sin brown, moiat- 
saturated, kose-medium’ 
dense, SM 

LAB OAT/ 

Etlgineering 

Desafption 

SP-!&l:Pooriy graded sand with 
silt 

SP-SM:Poo 
3 silt and grav 

graded sand with 
, 

yu~W-N’ hard, and 

Sp:POOtfygraded Sand, 
subangudar. hard. and durable 

SWoo 
T 

graded sand, 
subangu ar, angular, hard, and 
durabIe.0.23% organics 

GPPoorly graded gravel, 
suf;iu% subangular, hard, 

SP-SM:Poody graded sand with 
f;rttgraVel, hard, and 

GP:Poorly graded gravel, 
gJrn3$ Subangular. hard, 

SP-sM:Poorly graded sand with 
~d~~lm ha@ 

SP:Poorty graded sand 

GP:Poorly graded raveJ v&h 
aand, subangular, a ard. and 

Test 

Data 

GS. DS 

M, GS, DS 

GROUNDWATER DATA 

Date Tim Depth 

912oia9 3:4O pm 4.6’ 
912lia9 8:30 am 3.7’ 

HoleNo B-36 



CUM~JCE WELTI ASS=., NC. 
P.O. BOX 397 

mm;,jow GEOTECHn,UL 

GIASTONBURY. CONN 06033 . 

:- 

OAIUING PROCEDURES: > 1.. 2.. 3.. 4.. &et one of mom) 

1. HOLLOW STEM AUGER. oimutor 
2. DAMN CASING. aemstu 4*Hu 
3. ORtUED CASING. 
4. ROCK WING. oiwletu atYPe 

A 

PWJECT NAME 

SUGMARIWE BASE 

LOCAlION 
GROTON, CT 

Gmufm WAER ~GSGRVATK)NS 
I 
so:A,rA: 
-..._ 

AT4.7’FrAFrER 0 HOURS 9/20/w * 
*, 3.7’ - Fl AFTER ‘8 

FINISH 
HOURS DATE 

I 
f?m 

STRATUM DESCRIPTION 

6.0’ 

GR.FINE-HED.SANll,SLIGHl FUEL OIL 
ODGR,ZOIE FINE-IIED.GRAVEL 

GR.CRS-FINE SAWD,SOlfE 
FINE-MED.GRAVRL 

GR.FIWE-HED.SA~D,SCHE 
F~NE-CRS.GRAVEL L Roa FRAGS., 
LITTLE SILT 

I LEGEND: CO” A SAMPLE RECOVERY &/OR CORIUG TIME WIWlES/FT 
14tYlb WI. x 30” fall on 2” O.D. Sampler 

I 
Semvk Twa cqlortlons uwd cohesiontow Denwy Cohesive4 Conststenq 
DIDry C=Cored W=Washed lrace 0 to 10% O-10 Loose M soft 
UP = UndlsturtJed Puston hflr lotom lo-30 Med.oeo.%e 4-E MISlitl 
TP I Test Pit A I Auger V = Vane Test some 2oto3596 30-50 oenw 0-15 Stilt 

I UT I Unatsturbed Thmwall and 3.5 to 50% 50 l veryoeow 1 S-30 V-Stitt 

REMARKS 

Driller: eRCHLEy 
H0lpW 

1. Unless Oth8fWlSe agreed. aample wit be held by welti Associate’s a marlmum of 60 days after boring completion. 
2. Water readings represent dnller obaervatuws - not tnterpretatlons. 



I CLARENCE WELTI ASSOC.. INC. 

I 

CLIENT 

P.O. BOX 397 mRu1soN GE01EcHN1cAL 

I 

GLAS~ONBURY, WNN 06033 
I 

. 

I 
LOCAL 

GROlau, CT 

DRluNuG PROCEDURES: 2 1 . 2.. 3.. 4.. (woct om 01 Inow) 

1. HGLLOW STEM AUGER. Lhamet~ 
2. DRIVEN CASING. Dlamet~ ‘80 Mu 
3. MILLED CASING. thneter 
4. ROCK CORING. Chameter acyw 

GR.FINE-WED.SAND,SQIE 
FINE-CRS.GRAVRL L ROCX FRAGS., 
LITTLE SILT 

5o.a 

GR.FINE-HED.SANO,SOE FINE-MED. 
GRAVEL L ROCK FRAGS.,LITTLE SILT 

F I 1 . 
. 
. 

70 . 
. 

I 1 

I I I 
75 . 

I I I 

REFUSAL Al 55.0 

‘*ASPHALT L COWCRETE 

I LEGEND: Col A 
SAMPLE RECOVERY L/OR CORING TIME MlMJTES/Ff 

140ib Wt. x 30” loll on 2” 0.0. Sampler 

I Semple Type Propomons use.. Coherconless Density Cohaswe Consistency 
0 = Dry c = Cored w = wasnerl trace 0 IO 10% O-10 Loose O-4 sott 
UP I Undlsluroeo PlSlrm ltttle 10 10 20% IO-30 MeO.Oense 4-8 Ml.wft 
TP = Tee! PII A- Auger V : Vane test some 20 to 35% 30-50 oense s-15 stilt 
UT I lJnOr~turOeO Thmwall ana 35 IO so?& 50 l VeryDense 15-30 V-StiW 

1 LJnless olherwse .igrec%l. samples wli be held by Welll Associates a maxlmum Of 60 days anaf bOrlI?g COm&ettOn. 
2 Waler readrngs represml ch~llw otzorval~ons - no1 mterpetatlons. 

Driller: BRQnEY 
Helper: 

,nswcto,. CHURCH ILL 

Sheet z -01 z 

I 

J 

- 

--. 

-. 

1 



LABORATORY TEST RESULTS 

F---x Boring 36, Sample 2 

Gradation -(ASTM D-422): 
---------------------- 

Percent Passincr Sieve Bv Weiuht 

Sieve Size Sample Specification 

1 l/2" 100 
1" 88.8 

3/4" 88.8 
3/8" 79.3 

No. 4 70.6 
No. 10 62.9 
No. 20 52.7 
No. 40 39.6 
No. 60 28.2 
No. 140 15.9 
No. 200 12.1 

Direct Shear (ASTM D-3080): 
-------------------------- 

Maximum 
Initial Initial Initial Normal Shear 

Moisture Thickness Unit Weight Stress, Stress, 
Trial No. Content.%. inches Drv. wf r,f r,sf 

1 14.7 .82 105.0 39i.29 467.65 
2 16.5 .84 113.2 779.71 820.59 
3 16.1 .82 109.7 1169.71 1147.06 

friction angle = 41 
cohesion = 132 



U.S. STANDARD SIEVE OPENING IN INCHES1 U.S. STANDARD SIEVE NWEERS I HYDRCUETER 

0 5-36,S2 5.0 3750 1.57 0.272 29.4 56s 12.1 



: ,~, : : 

1 

DIRECT SHE&t RESULTS 

680 8 

I I I I 
I I I I 

01 I I I I I I I I I I I I I I I I I I I I 

e e 288 288 488 488 688 688 eee eee ieee ieee 

NORMCIL PRESSURE P=r 

iaee 1408 

FRICTIONANGLE: 41 

COHESION: 132 

MORRISON GEOTECHNICAL ENGINEERING 
PROJECT NAME: 

Oakpoint Associates 
JO8 NO.: 3131 

BORING: B-36,52 

DEPTH: 5.0 



DIRECT SHEAR RESULTS 

8 
8 8 see see 489 489 698 698 688 688 1288 1288 1486 1486 

FRICTION ANGLE: 

COHESION: 132 

NORIIW PRESSURE ksf 

MORRISON GEOTECHNICAL ENGINEERING 

PROJECT NAME: 

Oakpolnt Associates 

JOB NO.: 3131 

BORING: B-36@ 

DEPTH: 5.0 



LABORATORY TEST RESULTS 

Boring 36, Sample 4 

Water Con<ent (ASTM D2216): 
-------------------------- 

Water Content: 

Specific Gravity (ASTM D-854): 
----------------------------- 

Specific Gravity of Soil: 

Dry Unit Weight (See Note 1): 
---------------------------- 

Dry Unit Weight Of Soil: 

Void Ratio (See Note 2): 

Void Ratio Of Soil: 

Organic Content (ASTM D-2974): 
----------------------------- 

Percent Organic Matter: 

Grain-Size Analysis (ASTM D422 With Hydrometer): 
----------------------------------------------- 

19.2 

2.663 

96.5 

0.72 

0.23 

- Gravel, passing 3 inch and retained on No. 4 sieve 6.4% 

- Sand, passing No. 4 and retained on No. 200 sieve 91.4% 

- Coarse sand, passing No. 4 and retained on 
No. 10 sieve 12.8% 

- Medium sand, passing No. 10 and retained on 
No. 40 sieve 48.1% 

- Fine sand, passing No. 40 and retained on 
No. 200 sieve 30.5% 

- Silt, 0.074 mm (No. 200) to 0.005 mm 2.2% 

- Clay, smaller than 0.005 mm 0.0% 



ORGANIC CONTENT 

Proj 8Ct OakDoint Associates Groton, CT, Submarine Base 

Source Project Number 3131 

Date Tested 10-12-89 Tested By TJG 

Moisture: 

Organic Matter: 

Percent Organic Matter, (100-G) 

lemarks: 



U.S. STANOAR SIEVE OPENING IN INCHESI U.S. SYANO~ SIEVE NUSERS I HYDRCUEYER 
4 6 810 1416b u)bo 50 70100,402b0 

III/II 0 

zc- I 
li 

-80 

f r 

1C 
I I 

I 

f 

c. I 100 

4 2 10064 2 1064 2 161 2 0.1 6 4 2 0.01 6 4 2 0.001 

1 COBBLES lx 
QRNN SIZE IN tlILLINETERS 

GRAVEL I SAND 
1 flne Icoad 

SILT OR CLAY 
1188 medium 1 tine 

’ B-36,54 20.6 1 8.66 0.389 1 0.1660 6.4 1 91.4 ] 2.2 

I I I I I I I 

. 

ProJect Oalcpolnt Associates 

Ke k: October 1989 

Lowtlon Groton, Connecticut 

Notes 

GRADATlON CURVES 



LABORATORY TEST RESULTS 

Boring 36, sample 10 

Water Content (ASTM D2216): 
-------------------------- 

Water Content: 

Gradation (ASTM D-422): 
---------------------- 

Sieve Size 

1" 100 
3/4" 95.3 
3/8" 62.9 

No. 4 34.8 
No. 10 24.0 
No. 20 17.5 
No. 40 12.9 
No. 60 9.3 
No. 140 5.1 
No. 200 3.7 

Percent Passina Sieve Bv Weicrht 

Samnle . Snecif ication - 

Direct Shear (ASTM D-3080): 
-------------------------- 

Initial Initial 
Thickness Moisture 

Trial No. Content.% 
1 7.8 
2 12.8 
3 12.1 

5,s 

friction angle = 53 
cohesion = 0 

.91 

.91 

.89 

Initial 
Unit Weight 

Drv. ncf 
100.4 

97.8 
104.0 

Normal 
Stress, 

1169.71 

Maximum 
Shear 

Stress, 
Df 

5oi.94 
970.59 

1544.12 



U.S. STANDARD SIEVE OPENING 1N INCHESl U.S. STANDARD SfEVE NUWERS I WYDRCUETER 

1/23/a 3 4 6 810 ~1620 30-40 50 to1%02w 

100 

4 2 10064 2 1064 2 164 2 0.1 6 4 2 0.01 6 4 2 0.001 
QRLIIN SIZE IN HILLIETER9 

COBBLES 
GRAVEL I SAND 

coarse ( fine lcoarsej medium I me 
SILT OR CLAY 

I I I 1 I I 1 
Location Groton, Connecticut 



DIRECT SHEAR RESULTS 

FRlCllON ANGLE: 53 

COHESION: 0 

NORMRL PRESSURE P=f 

MORRISON GEOTECHNICAL ENGINEERING 
PROJECT NAME: 

Oakpoint Associates 
JOB NO.: 3131 

BORING: SC46310 

DEPTH: 60.0 



cmm0f Clarence Welti Assocbtes 
DrlDer Dave Bromlev 
qpe of mu Truck Mounted 

r 1. 

LOG OF EXPLORATIONS we No. B-37 

!3kfBaTypeotcaslng c 
Drwing Fkrid none 
othar 

ii 
d 

6.p 

-2.8 

-5.0 

-21.5 
n 

I 
‘IEID DATA 

Projact Oakpolnt Associates 
No. 3131 obmwer Julie M. Churchill 
bxatbn 

Eieva8on 7.93 
DateBtart 9N89 complete 9i8t89 
Weather 

66 

- 
t: 
Sr 
8 
Bt 

31 

93 

47 

Field 

Deaoftptfon 

bnaete and asphalt 

concrete 

ElIgiIlWiflg 

Deaolfp8on 

BW-ShkWei graded aand with 
eitt, subangular, hard! and 
dumbIe,O.84% organlcs 

SW-0M:Wdl graded sand with 
aitt and gravel, 
adrounded,hafd, and durable 

gradedaandwith 

and durable, 

Test 

Data 

W, OC, GS 

GROUNDWAlEk VArA 

Date Tii Depth 

9i8f89 3:20 pm 4.7’ 
911 II89 1:20 pm 4.9’ 

Hole No B-37 



cLM#NcE WELTI ASSOC., INC. 
CUENT 

P.O. Box 397 
MXRISDN GEOlECHWtCM 

Gl+fONBUflY. CONN 06033 . 

I PROJECT NAME 

SURMARINE MSE 

I 
LccATtoN GROWN, CT 

omuJNGmccEouRES: 9 1.. 2.. 3.. 4.. q3d.a w Q mow 

1. NCUOW STEM AUGER DIamater 
2. ORIVEN CASING. oimmlar 4” HW 
3. ORlLEO CASING. oiemeter 

4. Rocx CoRtNG. ohmeter hly# 

I HCLENO. e-37 I Sudeco Elmmon 
I 

GROUND WATER 06SERVATlGNS TAT 

AT 5.3’ R.AFtm 0 -- ?/0/69 ; 
FINISH I 

AT - FTAlTEFt -- DATE v/8/89 
0 
PE 

SAMPLE SiRAlUM OESCRIPTION 

: No. BLows16” DEPTH A 
l DEPTH 

I . 
5 I1 70/6- !i.O’-5.5’ 6” . BRA SLK.FINE-CRS.SAND L GRAVEL, 

i . FUEL OIL VlSlBLE 5.0’4.5’ 
, 

. 

. 

. 

. V-S 

. CONCRETE 

. 12.0’ 

. 

. 

. SLK.SILT L HEAVY CREOSOTE 

. LWDD 
* 

GR.FINE-CRS.SANO,SOHE FINE-MO. 
GRAVEL CCREDSDTE DDDRI 

REFUSAL AT 28.5’ 

I LEGEND: Cot. A 
SAMPLE RECOVERY L/OR CORING TIME HINUTES/FT 

14Qlb Wt. x 30” fall on 2” 0.0. Sampler 

I Sample Type Propontons Used Cohesionless Denscty Coheswe Cons~slency 
D . Dry C - Cored W = Washed trace 0 10 10% Q-10 Loos0 o-4 soft 
UP I lJn4lslurbed PlSml IlllIe 10 to 20% lo-30 Med.Dense r-8 wstdt 
TP s Test PI! A -Auger V -Vane Tesl sonte 201035% 30-50 Dense 6-15 Stiff 

UT I unc~sturbed Thmwall and 3!51050% so + veryDense 1 s-30 V-sttff 

REMARUS 

Driller: *RCMLEy 

lnspeaor~ 

1 1 
She6.t -01 - 

1. Unless olhenwse agreed. samples wtll be held by WelIt Associates a ft’IaximufII of 60 days ahef bormg COmpletlOft 
2. Water readings represent driller observaltons - not witerpteiattons. 

- 

- 



LABORATORY TEST RESULTS 

Boring 37, Sample 1 

Water Contmt (ASTM D2216): 
-------------------------- 

Water Content: 12.7 

Specific Gravity (ASTM D-854): 
----------------------------- 

Specific Gravity of Soil: 

Dry Unit Weight (See Note 1): 
---------------------------- 

Dry Unit Weight Of Soil: 

Void Ratio (See Note 2): 
----------------------- 

Void Ratio Of Soil: 

Organic Content (ASTM D-2974): 
----------------------------- 

2.669 

132.4 

0.26 

Percent Organic Matter: 0.54 

Grain-Size Analysis (ASTM D422 With Hydrometer): 
----------------------------------------------- 

- Gravel, passing 3 inch and retained on No. 4 sieve 13.8% 

- Sand, passing No. 4 and retained on No. 200 sieve 75.3% 

- Coarse sand, passing No. 4 and retained on 
No. 10 sieve 8.8% 

- Medium sand, passing No. 10 and retained on 
No. 40 sieve 29.0% 

- Fine sand, passing No. 40 and retained on 
No. 200 sieve 37.5% 

- Silt, 0.074 mm (No. 200) to 0.005 mm 

- Clay, smaller than 0.005 mm 

10.9% 

0.0% 



ORGANIC CONTENT 

Project OakDoint Associates Groton, CT. Submarine Base 

Source B-37 S-1 Project Number 3131 

Date Tested 10-11-89 Tested By TJG 

Moisture: 

Tare Number C I 

I 
A. Weight of Wet Soil + Tare I 195.66 I 

I 8. Weight of Dry Soil + Tare I 183.81 - 1 

I c- weight of Water, WW = (A-B) I 11.85 I 

0. Weight of Tare 90.73 

E. Weight of Dry Soil, Is = (B-D) 93.08 

F. Water Content, W = (C/E X 100) 12.7 

Ash: 

rcent Ash 

Organic Hatter: 

Percent Organic Matter, (100-G) 

lemarks: 

II 



U.S. STANOARO SIEVE WEWXNG IN INCNESI U.S. STAWDARD SIEVE RWSERS I NYI DRCWTER 

100 6 4 3 * 1.5 ‘x41/*3,; 3 4 6 8’*14’620 30 co so x+,io~~ 

I ! 

7 

9c, 10 

8c. 

’ 

20 

II I 

I,, I 

I- t t 

#j,il, I’ lltlIliI I 
Il. 1 I n II llllll~l I 

f \llllII/I I 
I IllilI I I I 

I 11111 I I I I 
I 30 

80 

J 100 

4 -2 100 6 4~- 2 1064 2 164 2 0.1 6 4 2 0.01-6-4 2 0.001 

GRAIN SIZE IN IlILLINETERS 

COBBLES 
GRAVEL I SAND 

coarse I fine 1 coafsd medium i fine 
SILT OR CLAY 

I I I I I I I 

Project Oakpoint Associates 

K!!! r: October 1999 

Location Groton, Connecticut 

Notes 

GRADATION CURVES 



Boring 37, Sample 3 

Water Content (ASTM D2216): 
-----o-----o--------o----- 

Water Content: 

Organic Content (ASTM D-2974): 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Percent Organic Matter: 

Gradation (ASTM D-422): 
-----------o----o----- 

Sieve Size 

1" 100 
3/4" 94.0 
3/8" 68.4 

No. 4 56.7 
No. 10 47.8 
No. 20 32.4 
No. 40 22.8 
No. 60 15.2 
No. 140 7.2 
No. 200 5.1 

9.7 

0.35 

Percent Passincr Sieve BV Weiaht 

Samle SDecification 



ORGANIC CONTENT 

Project OakDoint Associates Groton. CT. Submarine Base 

Source B-37 S-3 Project Number 3131 

Date Tested 10-11-89 Tested By BE 

Noisture: 

Tare Number 

A. Weight of Wet Soil + Tare 

B. Weight of Dry Soil + Tare 

c. Weight of Water, Ww = (A-B) 

D. Weight of Tare 

E. Weight of Dry Soil, Ws = (B-D) 

F. Water Content, W = (C/E X 100) 

Ash: 

Soil + Tare 

Organic Matter: 

II Percent Organic Matter, (100-G) II 0.35 II 

Remarks: 



U.S. STANDARD SIEVE OPENING IN INCHESl U.S. STANDARD SIEVE NUMBERS I HTDROUETER 

I iii 

ii 

70 

80 

90 

100 
4 2 10064 2 1064 2 164 2 0.164 2 0.01 6 4 2 0.001 

QRAIN SIZE IN tlILLIN8T8RS 

COBBLES 
GRAVEL SAND 

CO8tsB 1 fine coarse medium 1 nne 
SILT OR CLAY 

_- 

-. 



LOG OF EXPLORATIONS 

cmmt~r Clarence Weltl Associates 
m~kr Dave Bromlev 
Type of Drill Truck Mounted 
Size&TypeofCusfng 4” 
DdUing Fluid none 

Other 

E 
% 

1.0 

6.0 

27.0 

2 
iii 

6.4 

1.4 

-14.7 

-19.7 

-23.7 

!I 
P 
8 

!3- 

S- 

S- 

S- 

s- 

s- 

s- 

s- 

- 

L 
u 
6 
9 

1 

1 

1 

1 

1 

1 

1 

1 

D DATA 

61414 

4/5/4 

1 lOlO 

4110115 

17/24kE 

w20/17 

Bll3l27 

Z/12/10 

Hole No. B-39 

protect Oakpoint Associates 
No. 3131 obsecver Julie M. Churchill 
katifm 

Eleva6on 7.35 
DaMtaft 9Iam cOmpkte 9/19/89 
WWtlW 

Fti 

oeaafption 

bruxete and asphatt 

Sand, f-c, some sin lime 
gravel, brown-black, 

~:~~.~leum 

Mod dock platform 

Drganio silt, home sand, f-m, 
iaturated with oreoeote. 
dack.wvaoft OUOH 

E,Of boring, refusal at 

Engineering 

SP-SMPoorty graded sand with 
s&daw&lg~et, subatqularhard. 

S$ShWoorfy graded sand with 

GW-GWWell graded gravel 
with sin and sand, subrounded, 
hard,and durable, 0.71% 

wlttt allt and sand, subangular, 
hard,and durable, 0.87% 

“$- S -SM:Poo’ly graded aand wlth 
silt and gravel, 
~sux~&M&subangular, hard, 

SM:Slty sand with gravel, 
subangular, hard, and duraMe 

Test 

Data 

w, G, D, e, OC, GS 

w, oc. G‘s 

GROUNDWATER DATA 

Date I Till-m Depth 

9i23ta9 2:30 pm 4.2’ 

HoleNo B-39 



1 

~ARENcE w~~fl A-.. INC. 
PRWECT NAME 

P.O. BOX 367 
z;= GEoTECnnICAL SltWARlNE BASE 

GLASTONBURY. CONN 06033 . LOCATlON 
GROTON, CT 

I 
DRILLING PROCEDURES: 1 1.. 2.. 3.. 4.. @elect one or more) HOLE NO. 6-39 surlbcs Ebmtion 

I 

1. HOLLOW STEM AUGER. Dhmuu 
2. DRIVEN CASNG. oisnmlu 4”n GROUND WATER 06SERVATlONS START 
3. ORlLLEO CASING. DATE 

nolms 9/ 16/69 
4. ROCK CORING. 

AT- Fr.AFTERO 
&VW FINISH 

*t - FT. AFTER 
- “OVRS oAT69/20/69 

REMARKS 
l OEPTH 

4.0’ 

6LK.OIL SOAKED FINE-CIED.SANO 

7.0’ 
l .* 7.5 I 

22.0 I 

6LK.SILT WITH CREOSOTE, 
SOnE FINE-MED.SANO 

27.5 , 

BOULDERS OR CONCRETE CUTTINGS, 
POSSl6LE BOULDER OR GRANITE 

31.0’ I 

CR-FINE-CRS.SAND,SOME FINE-MED. 
GRAVEL,LAYERS BLK.CRESOTE 
SOAKED FINE-CRS/SAWO,SCHE 
FINE-WED.GRAML 

LEGEND: Cd. A 
SAMPLE RECOVERY t/OR CORlNG 1IME MINUTES/F1 

14OlMb WI. x 30” (all on 2” 0.0. Sam&r Driller: 
BRCULEY 

Sample Type 
0 - Dry C - Cored W = Washed 
UP t Undlsturo4 Ptston 
TP I Test PII A - Auger V I Vane Test 
UT = Und~slurced Thwwall 

Propontons used 

trace 0 to 10% 
llnr 10 IO 2046 
some 20 to 3546 
and 35 IO so% 

Cohes~ontess Dens11y Cohesive Consistency 
O-10 Loose 04 son 

10-30 Mea.Dems.3 4-e fmffn 
30-60 Dense 6-15 Slifl 
so + Very Dens.3 1 s-30 v-Sllll 

Helper: 

CHURCHILL 
Inspector 

Sheer ’ 2 
-0’ - 

L 

,- 

. 1 Unless Othenwcse agfead. samples wll be held by Welti Assoctales a maxtmum of 60 days after bormg completion 
2. Wafer readmgs represent drdler ooservatlons - not mlefpferat~ons. 



I CLARENCE WELTI ASSOC., INC. 
P.O. Box 397 I 

zIgll GEO,ECnl,CAL PROJECT NAME 

SUGNARINE EASE 

GlA!STONBUAY. CONN 06033 

oRN.LlNG PRocEDtJAEs: 2 l..2..3..4..(8ebaoneamom) HOLE NO. R-TO suka Ebvalion 

I 

1. HGLLGW STEM AUGER. oiamaer 
2. DfVVEN cAs(NG. olanleIff L*((LILmu GROUND WATER o8sEAVATioNS 
3. ORIUEO CASING. Dlenwter 

I 

4. ROW COWNG. Diamem 
I 
AT - FI AnEn Q~,nouAS 

I 
9/ 18/89 

FlNlSH 
AT - n. mm ~HOURS DATF 

GR.FINE-HED.SAND,SO(E 
ROCK FRAGS.,LITTLE SILT 

REFUSAL AT 52.0’ 

-ASPHALT b CONCRETE 

mwx)[) DECK UlfH CREOSOTE 

NOTE: NO WATER READING 3 COMPLEtlOW 
OF BORINGS 

INSTALLED WODEN PLUG IN DECK 0 7.0’ 
2’ BENTONITE PELLETS ON TOP 

LEGEND: Cal. A 
SAMPLE~RECOVERY 6/OR WING TIME MINUTEWFT 

14Olb Wt. x 30” fall OII 2” O.D. Sampler 
S*mplc Type PIoponlons use, chhesionless Denslly Cohestve consistency 
D = Dry C = Coreo W = Washed trace 010 10% o-10 Loose o-4 son 
UP r Undlsturbecl Plslorl IllIh? 10 to 20% IO-30 MecLDense 48 MlSllff 
1P = TCSI PII A = Auger V = Vaw 161 some 2010 35% 3x0 Dense 8-15 Stln 
UT = Und~slurbed Thvwall and 35 to 50% so l veryDense 15-30 v-sttn 

1 Unless olherwfse agreed. smnp/eS &II be held by Weti ASSOCialeS a maxlmum of 60 days after boring complellon 
2 Wafer readings represenl dr~llef observahons - nor mlerpretatlons. 

,nspec,or: CHURCH 1 LL 

Sheel 2 -Of z 

1 



LABORATORY TEST RE8ULT8 

Boring 39, Sample 3 

Water Content (ASTM D2216): 
-------------------------- 

Water Content: 

Specific Gravity (ASTM D-854): 
----------------------------- 

Specific Gravity of Soil: 

Dry Unit Weight (See Note 1): 
-------------------------~-- 

Dry Unit Weight Of Soil: 

Void Ratio (See Note 2): 
----------------------- 

Void Ratio Of Soil: 

Organic Content (ASTM D-2974): 
----------------------------- 

Percent Organic Matter: 

Grain-Size Analysis (ASTM D422 With Hydrometer): 

72.6 

2.564 

87.3 

0.83 

6.52 

- Gravel, passing 3 inch and retained on No. 4 sieve 26.9% 

- Sand, passing No. 4 and retained on No. 200 sieve 44.5% 

- Coarse sand, passing No. 4 and retained on 
No. 10 sieve 7.2% 

- Medium sand, passing No. 10 and retained on 
No. 40 sieve 16.3% 

- Fine sand, passing No. 40 and retained on 
No. 200 sieve 21.0% 

- Silt, 0.074 mm (No. 200) to 0.005 mm 25.6% 

- Clay, smaller than 0.005 mm 3.0% 



Moisture: 

ORGANIC CONTENT 

Project OakDoint Associates Groton, CT, Submarine Base 

Source B-39 S-3 Project Number 3131 

Date Tested O-12-89 Tested By RLB 

Tare Number 

A. Weight of Wet Soil + Tare 

B. Weight of Dry Soil + Tare 

c. Weight of Water, Ww = (A-B) 

D. Weight of Tare 

E. Weight of Dry'soil, Ws = (B-D) 

F. Water Content, W = (c/E X 100) 

F 

161.99 

131.74 . 

30.25 

90.09 

41.65 

72.6 

Ash: 

Tare Number 

A. Weight of Dry Soil + Tare 

B. keight of Tare 

c. Weight of Dry 8051, (A-B) 

D. Weight of Ash + Tare 

I 

99.77 

57.93 

41.84 

97.04 

I E. Weight of lare 

I F. Weight of Ash, (D-E) 

0. Percent Ash, (F/C + 100) 93.48 

Organic Matter: 

Percent Organic Matter, (100-G) 

?emarks: 



U.S. STANDARD SIEVE OPENING IN INCHESi U.S. STANDARD SIEVE NUMBERS I HYDRDHETER 

.30 

2c. E I 80 

1C. 

Ft E 1 

a 
4 2 4 2 164 2 0.1 6 4 2 0.01 6 4 2 0.001 

GRAIN SIZE IN HILLIMETERS 

COBBLES 
GRAVEL I SAND 

coarse I fine lcoad medium I tine 
SILT OR CLAY 

I ! I 
I I I I I I I I I I 1 I I I 

I I I 

Project Oakpolnt Associates 

K! ‘Ez October 1999 

Location Groton, Connecticut 

Notes 

GRADATION CURVES 

- 



LABORATORY:'i'E& RESULTS 

Boring 39, Sample 4 

Water Content (ASTM D2216): 
----------'--------------- 

Water Content: 

Specific Gravity (ASTM D-854): 
----------------------------- 

Specific Gravity of Soil: 

Dry Unit Weight (See Note 1): 
---------------------------- 

Dry Unit Weight Of Soil: 

Void Ratio (See Note 2): 
----------------------- 

Void Ratio Of Soil: 

7.7 

2.717 

112.2 

0.51 

Organic Content (ASTM D-2974): 
----------------------------- 

Percent Organic Matter: 0.71 

Gradation (ASTM D-422): 
---------------------- 

Sieve Size 

1" 100 
3/4H 84.9 
3/8" 56.1 

No. 4 43.8 
No. 10 32.6 
No. 20 25.1 
No. 40 18.8 
No. 60 13.4 
No. 140 7.1 
No. 200 5.3 

Percent Passina Sieve BY Weiaht 

Samle SDecification 



ORGANIC CONTENT 

Project 08kDoint Associates GrOtdn, CT. Submarine Base 

Source B-39 S-4 Project Number 3131 

Date Tested 11-13-89 Tested By EBM 

Moisture: 

Tare Number 

A. weight of Wet Soil + Tare 

8. Weight of Dry Soil + Tare 

c. Weight of Water, Ww = (A-B) 

D. Weight of Tare 

I E. Weight of Dry Soil, Ws = (B-D) I 

F. Water Content, W = (C/E X 100) 
1 

Ash: 

organic Matter: 

Percent Organic Matter, (100-G) 0.71 
I 

Amarks: 

- 

_- 



I U.S. STANDARD SIEVE OPENIN lARD SIEVE NWBERS 1 HYDRUtETER G IN INCHESl U.S. STAND 

6 43 2 1.5 13/4’n3/8 3 4 6 8’O 14’6 20 30 40 so 70roo14@2bo , 
II!1 I I I I I lllllII I -7-T 



LABORATORY TEST RESULTS 

Boring 39, Sample 5 

Water Content (ASTM D2216): 
-------------------------- 

Water Content: . 7.4 

Organic Content (ASTM D-2974): 
----------------------------- 

Percent Organic Matter: 

Gradation (ASTM D-422): 
---------------------- 

Sieve Size Samle 

1" 100 
3/4" 76.7 
3/8" 66.2 

No. 4 52.7 
No. 10 41.8 
No. 20 33.3 
No. 40 25.8 
No. 60 19.5 
No. 140 12.2 
No. 200 9.8 

0.98 

Percent Passinu Sieve BV Weicrht 

Specification 

,- 



ORGANIC CONTENT 

Project OakDoint Associates Groton. CT. Submarine Base 

Source B-39 S-5 Project Number 3131 

Date Tested 11-13-89 Tested By CEM 

Moisture: 

Tare Number 

A. Weight of Wet Boil + Tare 

B. Weight of Dry Soil + Tare 

C. Weight of Water, Ww = (A-B) 

D. Weight of Tare 

E. Weight of Dry soil, 00s = (B-D) 

F. Water Content, W = (C/E X 100) 

Ash: 

E 

142.54 

138.97 - 

3.57 

90.83 

48.14 

7.42 

Organic Matter: 

Percent Organic Matter, (100-G) 

:emarks: 



GRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL I SAND 

tine 
SILT OR CLAY 

t coarse 1 fine Iwad medium 1 

I I I 1 I I I 
Project Oakpoint Associates 

. Ke r: October 1999 

Locatlon Groton, Connecticut 

Notee 

GRADATION CURVES 



* “ 
s. :‘. 

LOG OF EXPLORATIONS Hols No. 8-40 

Cxttractor Clarence Welti Associates 
miller Dave Bromlev 
type of cm Truck Mounted 
Sue & Type of Casing 4” 
Drilling Fluid none 

other 

Project Oakpoint Associates 
:rJo. 3131 Obsewer Julie M. Churchill 
LooaNon 
Elevation 7.30 
Date Start 9114189 complete 9/l 8/89 
weather 

FIELD OAT1 

1.0 _ 6.3 -=-A’ 

- 
I 

!!I. 
Ir 
“f 
- 
s-, 

i-3 

i-5 

i-6 

F-8 

i-9 

-1c 

I.5 WW8 

I.5 12/29/5( 

.5 13/5l6 

S 51616 

I 
11113/17 

33 

26 

27 

73 

0 

67 

00 

0 

33 

- 

Sand, f-c, liie silt, trace 
gravel, saturated with petroleum brown-black 
mottling, loose, SM 

Wood dodr platform 

Sand, f-c, and gravel, trade 
sik gray-black, saturated 
with petroleum and creosote, 
loose-very dense, SP-GP 

Gravel and sand, f-c, trace 
ril4 saturated, brown-gray, 
hnse. GPlSP 

I 
- ME 

sheet lof2 

LAB DAfl 

Enginsering 

Deaafption 

SP-SM:Poorty graded sand with 
silt and gravel, 
subrounded.subangularr, hard, 
and durabla 
SP-SM:Poorly graded sand with 
silt and gravei. subangular.hard, 
and durable. with asphalt and 
wood, 0.69% organiw 

SW3ilty sand 

SP-SMPoorly graded sand with 
silt and gravel, 
angular.subangular. hard, and 
durable 
S$SM:Poody graded sand with 

No Sample 

SP-SMPoorty graded sand with 
silt 

GW:Well graded gravel, 
attgUbtr, hard, and durable 

SP-ShkPoorly graded sand wtth 
sitt, subroundad, 
subangular,hard, and durable 

kkSilt with sand and shells, 
7.81% organic3 
IAL’Gravelly silt with sand, 
~bangular, hard, and 
Lrab+ith shells, 4.72% 

i$rzEtk sin 

Test 

Data 

ri G. D. e, OC. GS, 

W, G, D, e, OC, AL 
GS WIHYDRO 

$CX$ OC, GS 

N, US, VS, DV 

N, AL 

N, G, Q. e. GS 
s 

rA 

q 

Hole No B-40 



LOG OF EXPLORATIONS HOIS No. B-40 

92.0 

103.0 

-34.7 

-94.7 

FIELD DATA 

& 
s 
8 
L 

4 

3 
0 

Field 

Descrfption 

Ind of rock core at 102.0’ 

LA8 DATA 

Enginmtng 

Desctfption 

and durable, mth shells 

No Sample 

Test 

Data 

UR 

sheet 2of2 Hole No B-40 



Pro]ect Abbrev. Submarine Base, Groton Date 9/28/N 
Project No. 3131 Loao=J by JMC 

LOG OF ROCK CORE 

Boring No. B-40 Location Area C 
Depth of Boring 92.0 Boring Elev. 7.30 
SizeofCore 2.1” Elev.Top of Bedrock -84.7 

Type of core Barrel NX Elev. Groundwater 

Depth Run Recovery RQD Graphic Fractures Lithology 
No. 82% % ml 

92 . Weathered surface Light gray biotite 
- Mechanical break granite gneiss 

93 Run Fracture 70" 

-1 41/60 Mechanical break 

94 - 
.85 

.45 - 

95 - 
.7 

96 - Unrecovered rock 

97 Mechanical 

.5 . Mechanical 

98 - .6 , Mechanical 
Run -45 Mechanical 

2 57/60 .4 
39 - Mechanical 

.a : Mechanical 
LOO- Mechanical 

.6 - 
Biotitic 

Mechanical/foliation 
LOl- 

.75 - Mechanical 

102 
Mechanical 
Mechanical 

Average drilling 
time 
6 min/ft at 300 psi 



Unconfined Compression on Rock 

14908, 
/I 

8.2 8.4 0.6 8.6 1.8 1.2 1.4 1.6 1.6 2.0 

STRISIN, % 

Str6!l@h, p6i: 17,680 

MORRISON GEOTECHNICAL ENGINEERING 
Project Name: 

Oakpoint Associates 
Jab No. : 

Boring : 

Depth : 



I CLARENCE WELTI ASSOC., INC. 
P.O. BOX 397 I 

au3uT PROJECT NAME 

I(ORRtSCU GEO~ECHUICAL SWRARSWE BASE 

+ DEPTH 

DRW/RR.FINE-MED.SAND 6 

GRAVEL,LlTTLE SILT, 

FURL OIL 6 CREbSOlE S.O’-7.0’ 

7.0’ 
.** 7.4 

I I . 
101 1 . 

. 

. 

r . 

GLASTONBUAY. CONN 06033 LOCATION 
GRoml, CT 

DRUJNG PROCEOllREs: 2 1.. 2.. 3.. 4.. MOLE NO. 6-40 

I 

1. HOLLOW STEM AUGER. oiamau 
2. ORIVEN CASING. olamelu ‘U My GROUNO WATER O&SERVATK)N~ START 
3. DRILLED CASING. oismetw OATE 

4. ROW CORING. oiamelu 
AT - FT. AFrER 0 

-66myY 
Hc4J~ 904fa9 

. FINISH 
*r - FT AFfER -“mRS DATE 

9f la/a9 

REMARKS 

ELR.FfNE SAND L SILT 

23.0 

25.0 

27.0 

MIJLDER OR CONCRETE, 

<i/AlER WENT INTO ROR1WG) 

30.0 

GR.FINE-MED.SAND,SORE 
FINE-CIEO.GRAVEL,TR.S1LT 

LEGEND: co” A SAMPLE RECOVERY &/OR CORING TIUE MIIUllES/Fl 
14Otb Wt. x 30” tall on 2” O.D. Sampler 

Sample fypa Propclrllons used cohasIonless OenslIy cohesive constsrency 
0 = Dry C = Coma W - Washad trace 0 to 10% O-10 Loose o-4 son 
UP - Undlslurtted Plsron lmle 10 IO 20% 10-30 Mad.Danse 4-8 MlSlili 
TP = Test PIG A I Auger V - Vane Test some 20 to 35% 30-50 oense 8-15 Stiff 

UT = Und~srurbed Thwvall ana 35to50% 50 + VeryOense 15-30 V-Srilf 

Oriller: RROnLEY 

InSpeclOr~ CHURCHILL 

1 Unless olhenvtse agreed. sam~es wll be held by Welli Associates a maxlmuin ot 60 days after bormg complelton 
2 Waler readings represent droller observaltons - not mrerpretalcons. 



CLARENCE WELTI ASSOC., INC. awn 
P.O. Box 397 MORRISOW GEOfECHNlCM GLASTONBUAY. CONN 06033 . . 

ORILLING PROCEDURES: 9 I ‘. 1.. 2.. 3.. 4.. selecl ona of more) 

1. HOLLOW STEM AUGER. oNmaleI 
2. DRIVEN CASING. Diamelw ri*lrtJ 
3. DRILLED CASING. Dwnelel 
4. ROCK CORING. Diameter - 6 type 

r. 1 -...- - 1 I 

PRaJEcTruME 

SUWARINE BASE 

LoanoN 
GROWI, CT 

I 

GROUNO WATER OBSERVATIONS “D’z 

AT- Fr.rnR.0 +ouR6 V/ 14/89 
FINISH 

Ar - FT AFlER WURS DATE 
OllgLge 

E” I 
SAMPLE STRATUM OESCRIPTIGN 

F NO. BLOWY6” DEPTH 
A 

H + OEPTH 

. 
. 
. 

I 
I . 

is 6 1 8-12-8’ 45.0’46.5 4” . GR.FINE-MED.SAND,SCU4E 

I . FINE-MED.GRAML,tR.SILT 
I 

so.0 

1 I . 

. CR-FINE-CRS.SANO L FINE GRAVEL, 

. TR.PEAT FtGERS 

5 8 13-8-6 5556.5 3” . 

GR.FINE-MED.SNO,SU4E 

FINE GRAVEL,LITTLE SILO 

LEGENo: co’ * SAMPLE RECOVERY h/OR CORING TIRE RlUUlESIFT 
14Olb WI. x 30” fall on 2” 0.0. Sampler 

Smple Type Propomons Use, Cohesionless Oenstty Coheswa Consistency 
0 = Dry C = Cored W - Washed trace 010 10% O-10 Loose 04 son 
UP c unalslurbea Pwon lllllt? IO IO 20% 10-30 MeclDense 4.8 MlSlilf 
TP = Test Pot A = Auqw V = Vime last some 20 10 35% 30~so oense S-15 srtn 

I’ 

I ,, 

Driller: BROIUY 
Helper: 

lnSpBaO,. CHURCH ILL ’ 

Slleel 2 Of 3 UT E tJndlsturDea rntnwall and 35 to 50% SC l velyoense 1 s-30 V-San 

. 1 Unless otherwtse agreed. samples wtll he held by Wellt Assoctales a maxtmutn of 60 days after boring completton 
2 Water readmgs ferwscnt clrtllw 00swvwtmns - not mlerprerattons. 

_-. 

- 



CLARENCE WELTI ASSOC., INC. alENT 

P.O. Box 397 HORRIUW GEOTECNNICAL GLASTONBURY. CQNN 06033 . f 
ORNJJNG PRGCEOURES: ., , , 1.. 2.. 3.. 4.. (selul one OI more) 

1. HOLLOW STEM AUGER. O*nUlSr 
2. ofwm CASING. chanwter 4H HY 
3. omum WING. OWWMer 
4. mcu CORING. Diameter.,., *tyw- 

PAQfECT NAME 

SUGMARINE BASE 

LocATK)N 
GROTOW, CT 

STRATUM OESCRlPTlON 

GR.FINE-tlED.SANO,SOnE 

FlNE GRAML,LITTLE SILT 

85.0’ 

GR.FINE SAND,SCBlE ROCK FRAGS., 

L FINE GRAML,LAYERS FINE SAND, 

CORED: GR.GRANITE GNEISS 

MODGRATELY FRACTURED 

RUN #I 92.0’.97.0’ REC.41” 

RUN #2 97.0’.102.0’ REC.!?” 

BOTTOM OF GORING 102.0’ 

MASPHMT C CONCRETE 

VW DECK 

-GR.L GLK.FINE-CRS.SAND,SM 

FINE GRAVEL i CREOSOTE 

NOTE: NO UATER READING 0 COMPLETION 

OF BORING 

PLffiGED GORING U/8” TAPERED UOODEN 

PLUG: EENTONITE GALLS 2’ ABOVE 

PLUG 5.0’.7.0’ 

REMARKS 

I LEGEND: Col A 
SAMPLE RECOVERY L/OR CORING TIME EIINUTES/FT 

140lb WI x 30” fall on 2” O.D. Sampler 
Sample Type Proponcns Use.. Cohestonless Oensny Cohesive Consfstency 
D = 01~ C = Cored W = Washed trace 0 10 10% O-10 Loose 04 son 
UP = Unats~urtmd PISW~ Ilrrce 10 10 20% lo-30 Med.Dense 4-8 MlStiti 
TP = Test Pd A E Auger k : Vane Test some 20 10 35% 30-50 Oense 8-15 St&l 
UT = Und~srurbw Thtnwali ana 35 10 50% 50 + VeryDense 1 S-30 V-Stiff 

\ 

1 Un+ess olherwst? agreed. samples will be held by Welt1 A%oclates a maxtmum of 60 days after lmrlng comple(ton. 
2 Waler readings repw.cwr Ordw orxervat~ons - no! vw3rprelalcons. 

Driller: BRoMLEY 
Helper: 

~ns~c(or. CHURCH ILL 

Sheet 3 01 3 



LABORATORY TEST RESULTS 

Boring 40, Sample 2 

Water Content (ASTM D2216): 
----------)--------------- 

Water Content: 

Specific Gravity (ASTM D-854): 
----------------------------- 

Specific Gravity of Soil: 

Dry Unit Weight (See Note 1): 
---------------------------- 

Dry Unit Weight Of Soil: 

Void Ratio (See Note 2): 
----------------------- 

Void Ratio Of Soil: 

Organic Content (ASTM D-2974): 
----------------------------- 

Percent Organic Matter: 

13.4 

2.688 

97.4 

0.72 

0.91 

Gradation (ASTM D-422): 
---------------------- 

Percent Passina Sieve Bv Weiuht 

Sieve Size 

3/4" 100 
318" 86.2 

No. 4 79.3 
No. 10 72.9 
No. 20 64.3 
No, 40 51.4 
No. 60 39.8 
No. 140 17.7 
No. 200 11.3 

Samole Snecification 

,- 



LABORATORY TEST RESULTS 

Boring 40, Sample 2 (Coll't) 

Direct Shear (ASTM D-3080): 
-------------------------- 

Initial Initial 
Moisture Thickness 

Trial No. Content,% inches 
1 14.7 .89 
2 14.9 .83 
3 16.0 .a2 

friction angle = 38 
cohesion = 132 

Maximum 
Initial Normal Shear 

Unit Weight Stress, Stress, 
Drv. Dcf TXf DSf 

104.7 390.29 458.82 
104.0 779.71 697.06 
104.4 1169.71 1067.65 



ORGANIC CONTENT 

Project OakDoint Associates Groton, CT, Submarine Base 

Source B-40 S-2 Project Number 3131 

Date Tested 11-13-89 Tested By EBM 

Moisture: 

I F. Water Content, 1 = (C/E X 100) 13.41 I 

Ash: 

Organic Matter: 

Percent Organic Matter, (100-G) 

muarks: 



OR&IN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL SAND 

coarse I flne coats4 medium 1 fine I 
SILT OR CIAY 

I 
Location Groton, Connecticut 

Notes 

GRADATION CURVES 



DIRECT SHEAR RESULTS 

NORMAL PRESSURE PSf 

FRICTJON ANGLE: 38 

COHESION: 132 

MORRISON GEOTECHNICAL ENGINEERING 
PROJECT NAME: 

Oakpoint Associates 
JOB NO.: 3131 

BORING: B-40,52 

DEPTH: 5.0 



LABORATORY TEST RESULTS 

Boring 40, Sample 10 

Water Content (ASTM D2216): 
----------c--------------- 

Water Content: 

Specific Gravity (ASTM D-854): 
----------------------------- 

Specific Gravity of Soil: 

Dry Unit Weight (See Note 1): 
---------------------------- 

Dry Unit Weight Of Soil:' 

Void Ratio (See Note 2): 
----------------------- 

Void Ratio Of Soil: 

Organic Content (ASTM D-2974): 
----------------------------- 

Percent Organic Matter: 

Atterberg Limit (ASTM D-4318): 
----------------------------- 

Liquid Limit: 90.3 
Plastic Limit: 47.7 
Plasticity Index: 42.7 

28.2 

2.663 

90.1 

0.84 

7.81 



LABORATORY TEST RESULTS 

Boring 40, Sample 10 (Con@t) 

Grain-Size Analysis (ASTM D422 With Hydrometer): 
----------------------------------------------- 

- Gravel, passing 3 inch and retained on No. 4 sieve 3.1% 

- Sand, passing No. 4 and retained on No. 200 sieve 13.0% 

- Coarse sand, passing No, 4 and retained on 
No. 10 sieve 1.3% 

- Medium sand, passing No. 10 and retained on 
No. 40 sieve 3.6% 

- Fine sand, passing No. 40 and retained on 
No. 200 sieve 8.1% 

- Silt, 0.074 mm (No. 200) to 0,005 mm 49.4% 

- Clay, smaller than a.005 mm 34.5% 



ORGANIC CONTENT 

Project OakDOint Associates Groton. CT, Submarine Base 

Source B-40 S-10 Project Number 3131 

Date Tested 11-16-89 Tested By TJG 

Moisture: 

Tare Number 

A. Weight of Wet Soil + Tare 

B. Weight of Dry Soil + Tare 

c. Weight of Water, Ww = (A-B) 

D. Weight of Tare 

E. Weight of Dry Soil, Ws = (B-D) 

F. Water Content, W = (C/E X 100) 

Ash: 

Soil + Tare 

Organic Matter: 

Percent Organic Matter, (100-G) 

Bemarks : 



, 

AlTERBERG LIMITS’ RESULTS 

BORING DEPTH 
0 64030 67.0 

LIQUID LIMIT <IL) 

LL PL PI FINES CLASSlFlCATlON 
90 48 43 

MORRISON GEOTECHNICAL ENGINEERING 

PROJECT NAME: 

Oakpoint Associates 
JOB NO.: 3131 

BORING: B4oSlO 

DEPTH: 57.0 
.-. 



U.S. STANDARD SIEVE OPENING IN INCHES1 U.S. STANDARD SIEVE NUWERS I HYDRCUETER 

1OC 6 c3 6 810 941620 40 rnl%o~~ 30 50 
I ! ! I I I ! 

0 

,,_, . 

90 I -10 

E 

'--;-*,_ j 

1& : 
I 

( 

p: 
\, 

I 

--------O 
i - 

70. I 
I 

30 

20 I 

t 

1 l 1c 

I 

6 90 

c 1 

c. 
10064 i 

F I 
II 

100 

4 2 10 6’4 2 16; 2 0.1 6 4 2 0.01 6 4 2 0.001 

QRCIIN SIZE IN IlfLLIHETERS 

COBBLES 
GRAVEL I SAND 

coarse I fine lcoars~ medium 1 fine 
SILT OR CLAY 

B40,SlO 67.0 

P ’ I , I I 1 I I 

Project Oakpofnt Associates 

P-- K!! r: November 1969 

Locatlon Groton, Connecticut 

Notes 

GRADATION CURVES 



LABORATORY TEST RESULTS 

Boring 40, Sample 11 

Water Content (ASTM D2216): 
-------------------------- 

‘Water Content: 

Specific Gravity (ASTM D-854): 
----------------------------- 

Specific Gravity of Soil: 

Organic Content (ASTM D-2974): 
-----------------------o----- 

Percent Organic Matter: 

Dry Unit Weight (See Note 1): 
---------------------------- 

Dry Unit Weight Of Soil: 

Void Ratio (See Note 2): 
----------------o------ 

Void Ratio Of Soil: 

Grain-Size Analysis (ASTM D422 With Hydrometer): 
--------------------------~----~~~~~~~~~~~~~~~~ 

- Gravel, passing 3 inch and retained on No. 4 sieve 29.2% 

- Sand, passing No. 4 and retained on No. 200 sieve 17.0% 

- Coarse sand, passing No. 4 and retained on 
No. 10 sieve 5.8% 

- Medium sand, passing No. 10 and retained on 
No. 40 sieve 5.6% 

- Fine sand, passing No. 40 and retained on 
No. 200 sieve 5.6% 

- Silt, 0.074 mm (No. 200) to 0.005 mm 32.8% 

- Clay, smaller than 0.005 mm 21.0% 

41.4 

2.678 

4.72 

90.1 

-. 

0.84 



ORGANIC CONTENT 

Project OakDOint Associates Groton, CT, Submarine Base 

Source B-40 S-11 

Date Tested 11-16-89 

Project Number 3131 

Tested By TJG 

Moisture: 

Tare Number H 

A. Weight of Wet Soil + Tare 161.56 

B. Weight of Dry 8011 + Tare 140.82 

c. Weight Of Water, WW = (A-B) 20.74 

D* Weight of Tare 90.74 

E. Weight of Dry Soil, Ws = (B-D) 

F. Water Content, W = (C/E X 100) 

Ash: 

Tare Number 

50.08 

41.4 

Organic Matter: 

Percent Organic Matter, (100-G) 

ternarks : 



HYDRDMETER 

I Iii i Ii I I I I llllil I I 
.30 

llllII I I I I k 

f IlllI g 1 1 I 
I J 

lllllII I I I b 

Iii i III I I I 
I 

I % IHI I 1111IIII I I a 

f li hiii 

, J ii 
a 

30 
70 

E 
. 

[ 
2c. I &LLl-.LO 

I I 

1C 
E 

90 

1 19111II I I 

i? 1.. I 

l 

,100 

4 2 1064 2 164 2 0.1 4 4 2 0.01 6 4 2 0.001 
QRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL I SAND 

coarse I tine Icoarse/ medium I tine 
SILT OR CLAY 

- 

-- 



LABORATORjt%8T RESULTS 

Boring 40, 70.0' 

Tube. Opening 

Tube Onenina: 

The sample was opened, and the following tests performed: 

Sample Depth Below 
Ground Surface 

70' 3 " 

70' 4 " 

70' 6 " 

70' 9" 

70' 10" 

71' 0" 

71' 1" 

7.1' 2 " 

71' 7" 

71' 8" 

Test 

Torvane 

Moisture 
Content 

Dry Unit 
Weight* 

Dry Unit 
Weight* 

Unconfined 

Moisture 
Content 

Torvane 

Dry Unit 
Weight** 

Toxvane 

Moisture 
Content 

Results Test Method 

0.28 tsf ASTM D-2573 

45.6 % ASTM D-2216 

81.8 Volumeter 
Method 

63.2 Volumeter 
Method 

See Below - 

44.9 % ASTM D-2216 

0.45 tsf ASTM D-2573 

55.27 pcf Volumeter 
Method 

0.45 tsf ASTM D-2573 

63.8 % ASTM D-2216 

*These samples may have contained wood fibers 
**This sample contained wood fibers 



Boring 40, 70.0' 

Tube Opening 

Unconfined Compression On Soil. ASTM D-2166: 

Strength, tsf 0.822 
Strain at Failure, % 0.118 
Height/Diameter Ratio 1.95 
Density, pcf 74.2 
Moisture, % 44.9 



Unconfined Compression on Soil 

I”“““” J J ““““““““‘I 

I I I I I I I I I I I I I I I 1 I I I I I I I I I 
I I I1111 I l I I III I I I I I I I I t I III I 

0.88 11 11 I 11 1 I l f 1 I l I II l IIll I III III 
8. eee 8.826 8.860 8.876 0. lee B.126 0.16 0 

Oakpoint Associates 
Job No. : 3131 

Boring : 8-40 

oepm : 70.4 

STRCIIN, % 

MORRISON GEOTECHNICAL ENGINEERING 
Project Name: 



LABORATORY TEST RESULTS 

Boring 40, Sample 12 

Water Content: 

Atterberg Limit (ASTM D-4318): 
~~~~~~~0~~~~~~~~~~~~~~~~~~~~~ 

Liquid Limit: 58.1 
Plastic Limit: 38.4 
Plasticity Index: 19.7 

48.8 

- 



ATTERBERG LIMITS’ RESULTS 

0 UH 
60 i 

LIQUID LIMIT <LL> 

BORING DEPTH 
0 B4O,S12 720 

LL PL PI 
58 38 20 

FINES CLASSIFICATION 

MORRISON GEOTECHNICAL ENGINEERING 
PROJECT NAME: 

-1 
I 

L-1 

Oakpoint Associates 
JOB NO.: 3131 

BORING: B4o,s12 

DEPTH: 72.0 



LABORATORY TEST RESULTS 

Boring 40, Samples 13 61 15 

Water Content (ASTM D2216): 

Water Content: 

Specific Gravity (ASTM D-854): 
---------------------~~~~~~~~ 

Specific Gravity of Soil: 

Dry Unit Weight (See Note 1): 
---------------------~~~~~~~ 

Dry Unit Weight Of Soil: 

Void Ratio (See Note 2): 
---------------------oo 

Void Ratio Of Soil: 

12.1 

2.697 

114.5 

0.47 

Grain-Size Analysis (ASTM D422 With Hydrometer): 
---------------------~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- Gravel, p assing 3 inch and retained on No. 4 sieve 30.5% 

- Sand, passing No. 4 and retained on No. 200 sieve 57.1% 

- Coarse sand, passing No. 4 and retained on 
No. 10 sieve 14.4% 

- Medium sand, passing No. 10 and retained on 
No. 40 sieve 18.8% 

- Fine sand, passing No. 40 and retained on 
No. 200 sieve 23.9% 

- Silt, 0.074 mm (No. 200) to 0.005 mm 10.4% 

- Clay, smaller than 0.005 mm 2.0% 



LABORATORY TEST RESULTS 

Boring 40, Samples 13 & 15 (Conat) 

Direct Shear (ASTM D-3080): 

Initial 
Moisture 

Trial No. Content,% 
1 11.9 
2 13.4 
3 10.9 

friction angle = 44 
cohession = 117 

Initial 
Thickness 

inches 
.79 
.86 
.83 

Maximum 
Initial Normal Shear 

Unit Weight Stress, Stress, 
Drv. DCf DSf Df 

111.2 390.29 47z.47 
120.1 779.71 882.35 
121.3 1169.71 1217.65 



U.S. STANDARO SIEVE OPENING IN WCNESl U.S. STANDARD SIEVE NU4RERS 

100 6 43 

I NYOROMETER 

I ! 
s/41/23/8 4 8’O 14’6 20 30 40 so M ‘00140200 = 6 
f y”I” 70 

\[ 

-1 I I I 1 I 

9c c i I 10 

c F 

SC 1 

; - \f I 

-20 

f 

7c t I 30 

5 5 

s t: 

!I 
[ 
I: 1 40 5 

ii I 
ii 

t: so E & 
3 so cn 

Y 8 

r’ 
0” 

w 40 
\ f 

P E I 
40s 

It 8 

6 
a 

30 f ------j--+---!-------T:----- -70 

10. E I f I 90 

rz F. F 

c I 4 2 10064 i 1064 16; .I00 $-eN-o 
2 2 0.01 4 6 2 0.001 

QRMN SIZE IN HLLLIMETERS 

COBBLES 
GRAVEL I SAND 

coarse 1 flne [coarse medium 1 fine 
SILT OR CLAY 



DIRECT SHiAi’ RESULTS 

66 

FRICTION ANGLE: 44 

COHESION: 117 

206 

8 
8 208 468 686 868 ieee iaee 1488 

NORMAL PRESSURE P=f 

MORRISON GEOTECHNICAL ENGINEERING 

PROJECT NAME: 

Oakpoint Associates 
JOB NO.: 3131 

BORING: B4o,s13, s15 

DEPTH: 75.0 



APPENDIX D 

ATLANTIC TECHNICAL PROCEDURES 



ATLANTIC PROCEDURE NO. 1020 

FIELD PROCEDURES FOR COLLECTION OF 

SURFACE SOIL SAMPLES 

Prepared By: 

Reviewed By: 

Approved By: s 
PAUL BURGESG/P.E. 

REVISIONS / , 
; NO.. DATE PREPARED BY REVIEWED BY APPROVED BY 

I’= 

I 
I*- 
13. 

4. 

ATLANTIC ENVIRONMENTAL SERVICES, INC. 
COLCHESTER, CONNECTICUT 

.- 



,- 

m2rIoN 

Pmxedme No. 1020 
Revision No. 1 
Date PJxil 21. 1989 
pase 1 of 7 

1.0 FURESE................,.... 

2.0 SCOPE .o . . . ..*............. 

REsRzws~ . . . . . . . . . . . . . . . . l 

I3wEmRE . . . . . . . . . . . . . . . . . . . 

2 

2 

2 

2 

2 

3 



- No. 1020 
Rev&ion No. 1 
Date mril 21. 1989 
Fage 2 of 7 

sEEmIN 1.0: n 

Tbinsureastandad procedhrrefor~~llectionofsurfa~soil 

~bsfor#eidentificationofchemical~. 

tsEamN 3.0: HEspoNsm 

project--First 

Fieldcbnist,Geolcgistor~-secoad 

Atlantic Pmmdure No. 1041 Samle Ctmin-of-CusbdvPmc&ure 

sE3cI?oN 5.0: REmlRED m 

Field NoWmok NO. 351, published by J.L. Darling Corp., Taceana, 

Washingtan 



E'msdum No. 1020 
Revision No. 1 
mte Ami1 21. 1989 
pase 3 of 7 

SECITON 6.0: n 

6.1 SelectionofS~~~ocati~ 

Iheselectioarof~inglocatiansinand~a~ectsite 

willbebasedan areviewof~sitedata, tbesitetopographyand 

surface features, resultsofpreliminary sitesumeysusirqportable 

geophysicalardairztmnitor~equi~andtheinitialestixnatesasto 

theextetltofandti~tionpathwaysofthe-v. Atthestart 

ofthehmstigaticin,ammbarofslnrfacesoilsanplesareusually 

EtllOCated. Onlyafterinitial field rnarethefinal. .^ 
l~tbnsselecbd. Ata minimum,thefollaJingshouldbeincl~as 

samplingpoirrts: 

0 upQradiMtsoil~~to-~~evels. 
0 Soilsurfaceswithinthe~~aneaofceartarmnatim. 
0 DawnJradientsoilsurfaoestodetenheanysprread0f 

~tionresultinghrerm-waterrunoff. 

S~~irrsl~ti~maybeselectedintb followhyarmsatthesite: 



Pmcdure No. 1020 
F&vision No. 1 

Zmril 21, 1989 
4 of 7 

Ihefollcwiqistobeconsidemdaxninimm listiqofmquimd 

fieldequi~ forcollectizqsoil sanples. othertoolsrequimd for 

accessirrgsoilsberm~pmedarea,etc.~dbeincludedwfien 

necessary. 

0 Boats,latexgloves,~~resisbntgloves,a~~~~ 
level ofpmb!!ction. 

0 Wooden stakes and sp33y paint (highly visible) 

o Field- 

0 Samplekuttlelabels 

0 cwn-of-austocTyfonns 

6.3 Order of Samles 

othersitesax~li~~~w. 3hi.s istopreventthepossibilityof 

~s-ccoltmPinationbtweensanplirqpointsbysitepemcmel ==a- 

@=kh-, drill rigs, equie vehicles, etc. . . ). For consisteracy 

with other !mupling prcgmms, theupgmdiwtsan@es&ouldbecolkcteii 

first. 



- No. 1020 
Revision No. 1 
Date AmAl 21. 1989 
pase 5 of 7 

6.4 Ucationticollectionof Samles 

Surfacesoils,~upontheccntmainants0finterest,canbe 

eitherindiv;lidualorcumpositesamples. Coxuposites~samplw 

takenfrcanamzber ofiMividuall#aticms&ichareequallyblendedto 

foXmasanrplerqmwn&qalargerarea.Certainstateagenciesare 
. ~gingtheuseofrrgnrraite~les~laakingforarrrmatic 

volatileandhalogemtedvolatileoqanic ampoumbecauseofdilution 

tithedifficultyoffcrnnirrga %rue~ ccqosite. Zhnfompriorto 

sanrpl~,theuseofcmpositesshauldbe checkedwiultheagencywuh ,- 

willhwefinalappmvalofa~~~asiteinwhichsurfaaesoil 

~l~amusedindevelopirqcerbinactionsregaAiqcleanup. 

Methodsof Soil Analvsis. Brt1byC.A. Blacketal, AmericanSocietyof 

%-I-& A=demiC Press, N.Y. 1965 and Secticm I of EFR-SW 846 m 

Methods for ~uat.inq Solid Waste. PhysicA. tI&micaJ.~ are 

Qlcethegenmllocationshavebeenchosen,sampl~canbegin. 

Normally a saqqle represerrtingthetop3to6in&esofsoilisMcen. 

Saql~arecollectedusingadedicated,prec.leanedshinlesssteel or 

~fl~~andhmdiatelystoredintheglassjar. Organicdebris(ie. 

,- 



Fmmdure No. 1020 
Revision No. 

AI3r'i.l 2;. 1989 
g 6 of 7 

representeabythefinergminsofthetapsoil. Thejarsmstbefilled 

~l~ysoastoavoidcreatirq a headspacewhmmvolatilesmay 

escape- Wtereachjarisfilledthethreads shaxldbewipedcleanso 

thatthecapcanbe- onwithautm*anairgap. 

Iatexorrubbergloves&ouldbe~topmtectthesamplirrJ 

pessan~tOElVOidcrasS-tiOIl~handl~. 

Allfilledjarsmarstbelabelledwiththefollawirrgasaminimum: 

0 projectnannber 

osamplenmber 

0 analysis 

0 collector~s initials 

?lhesrmq?lechain-of-a;lstodyfarmis~~+P_lyfilledcPztard 

keptwiththesanple. Thesampleisthensi33mdinarefri~ted 

~~deliverytotheanal~callab. 

The lccation, depth of saqle, sample type, time of sample, and 

~associateddata (ie. oryanicvap~rreadiqs, c0lorofthegxnuM, 

odors,texture,etc.)willbe~ inthe field nutebwkmthe 



6.5 Smle Verification 

Aftereachsample 

mrkthelocatianinthe 

Pmcedum No. 1020 
Renrision No. 1 
Date AmAl 21. 1989 
pase 7 of 7 

evwkitwillbesumeyedatalatertbne. Qxce 

allthesurfacesoil samplesarec&hcted, the samplenmbersand 

locationsshcruldberwiewed beforeleav~thesiteorpmgessbqto 

ckhertask5inapmgrm. Allusedsampliqdeviceswillbekept 

togethe;r,separatefmDncleantools,sothattheyc2anbecleanedaccording 



ATLANTIC PROCEDURE NO. 102 1 

FIELD PROCEDURES FOR COLLECTION 
OF SUBSURFACE SOILS 

Prepared By: d& 
+OHN A. RJPP JU TJTLti 

Reviewed By: c&t. &Yla&.$- 
’ TITLE 

P-- / 

Approved By: 

I 

i NO 

REVISIONS 

. DATE PREPARED BY REVIEWED BY APPROVED BY 
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SEcrIoN 1.0: m 

Toinsureastadad pmceduz forcoll~onof subsurfaoe soil 

~l~durbqsitecmtauhationstudies forthe~tionof 

chemical parametess. 

SECTION 2.0: SCOPE 

dccumatatim ?zghmnb for wllection of suburfacesoilsffinntest 

pits and split spoon sanplers for ewmtual analysisbyahemicdl 

laboxatory. 

SECTION 3.0: RESKNSIBILITY 

Project MaMger - First 

FieldOperationsManager-seccrnd 

FieldStaff -lhirdl 

SECTION 4.0: m V 

Atlantic Rmcedue No. 1041 Saamle Chain-of-custodv Pmzdure 

SECTION 5.0: FEwIRE mF4tB 

Field Notebook No. 351, published by J.L. Darlixq Corp., Tacuma, 
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6.0: m 

~asiteimestigatim~testpita, ezq~laratoayborings, 

mwritcffingmlls,test~ ardatherfonm3of excavation are 

perfonneditis0ftenpl~'thatsoils orburiedlmstelnaterialsareto 

be collected. For xmetdrillixqoperatianssplitspoonsamplesareused 

~~llectdiscretesamplesfrerm~depthsus~sanrplersangingin 

lencjthfman2feettoSfeet. Usuallynotallsax@esfrcmthesespli,t 

w-n-=designatxdforamly~i~,therefo~~the~zationand 

~ingOfsamples fruatsplit spoonsmaybedifferentdfqqrCqontheir 

ultimate Fazpcee. 

~1esfmntestpitsarxItesttrmche~ may also be collect02 for 

bemic!al analysis. Thesesamplescanonlybetakenusirqamamtesanpler 

Bum the Side walls of each pit. samplestakenfrrrmthe~ofthe 

~Ckhce~hardertoidentifyespe&Uymgadingtheiractualvertical 

positionbmeaththegm2ndscaface. 

Ihefollowirqi.stobeusedasageneralguideincollecting 

samples frumeithertestpitsorsplitqnons. 
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6.2 Sdit Smon samJ&g 

Afterlwa splitspomsa@e followixqAtl.antic PmcedumNo. 

1030thesampleistheniderrtifiedforeitheranalysisbyal~~~~c?r 

StorageunUlfurthczdecisiansammade. Ifthesan@eistobesto~, 

a cl-glass jar, pmfexablynewmelitersize, willbeusedto store 

the sample. Inmany-thedrillerwillpmvidethesetothefield 

team. Xowmminno-shallused~dirtysoilsjarsbsussdtohold 

salnples. Ifthedrillerdoesmthasmthepraperjars,newcleanWason 

QpM jars may be used. Alabelmustbeaffixedtothesestoragejars 

identifyirrg the boring rnmber, sample depth, date of saqle and project 

numberonitforfutum~ferrence. Ifsoilsan@esaretobesentfor 

analysisthencrnlypzqerlycleanedorlabora~supplied~le 

CcnrtauLers~tObeUSd. 

Thecollectornmttakethefollmirqstep6whenpreparirqthe 

smples: 

1. Always follcwdesignatedsafetypmmutions intermsoflevel 

ofpmtec&m. Ataxhimmsamplesmustalwaysbehandled 

usinglatexorchelhalres-gloves.~pratectsthe 

. 
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2.Donutusethetoponeto~inchesof- sampleinthe 

split spoan. mi.susually~istsofwashingsandcave-in 

soilsfmmhiqherintheborjngthatfellirrtothe-ofthe 

3. Use a pmperly clmned stainless steel spoon (tablespoon size) 

spaceisallowed. Thiswillpmventvolatilesfrmescapirrg. 

Ifanwberof~~tobeusedthenevenlydivide 

thesamplebetweencontahm. 

5.Avoidgettigsoilsonthe~ ofulesoi.lscorebas. 

Useacleanpapertweltowipeoffthethrmdstoinsurea 

gocrd-. 

-datem3timeofsm@e 

- pEsemation 

- initialsofthesairqle collector 
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7. Fill in the chain-of-custody form (Atlantic Form No. 1041) for 

each sample. Ifaconfinirqlayeristobesanpledtodetemhe 

cmhminatianfmnashallowwzzoneisxnigxa~dckm, 

czmzshoUdbe~isedincollectingthesesamples.rnmany 

instancesgrmMwaterwillfilltheaqerarr3thesplitsp0on 

willWavelthmughthewa~befomabei2qprshsdintoadeeper 

mne,themisno gumnteethatsoils inthesplitspoon 

haven'tbeenazmhmha~wi~~waterintheaug~. To 

insure a @'ml8 sample, the drilling plSC&LE~~havetObe 

nvJdifiedtosealoffthe~zrmefroanthel~z~us~ 

casingaxxiwashhqtheintxiorofthecasingclean. These 

operationsmustbedetailedinthe sitesanplingplan. 

Aftereachspi.ltspoonsample is ~llecbdAtlanticpsrsormelwil1 

~custodyandkeepitrefrigerated(when ====Y)-shiFpaent 

tothelaboEi~qL 'Ihe&3hlesSsteelsallplirrJspoanisthen 

decmQkmtedinacuxdame with Atlantic I'mxdua No. 1060 before the 

nextsampleistaken. 

6.3 Sanmllina Soils fmm Test Pits 

Asmmtionedbefom, soilsdesignatedforanalysismustbe 

coll~directlyf~~sidewallsofthetestpits. Aremtesampler 

isbasicallyastainlesssteelxoapthatcanswivelsothatitcanbe 

pushedagainstthesidewallandholdsoilsinatrapatitsbase. The 
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sowpisat+zaaea to a light weight telescopbq aluminum ?mdwhichwill 

haveaxmcinuml0foot~. 

medepmofsamplelmstbellDtedinthefieldnoteboak.The 

smple is then hardled the same as the split spoon samples following the 

same safety pLwcaLltions. AfterthesampleisWu2n,themwtesampling 

toolwillbe~tedbefore~thenext~e. 
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SECTION 1.0: HJRKxE 

Tbinsureastandard pmcdure for collection of Qrcnnd water 

sanp?les fortheidentificationofchemical consti.+xents. 

SEmoN 2.0: SaPE 

me folly pmcedum describesthelogistics,chainofevmts, 

collectiontechniquesanddocmmtation~ forcollectinggraund 

watersamplesdesignatedforchelt&~analysis. 

SlEFION 3.0: FtESKIN!S~ 

PmjectMamger-First 

FieldSupemisor-SeccmI 

FieldSampliqT&micians-Third 

Atlantic procedure No. 1041 San&e Chain-of-custadv Pm&lure. 

Field Nut&o& No. 351 publihed by J.L. Dar&q Corp., Taama, Washhgbn 
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SECITON 6.0: m 

6.1SelectionofSanrplingmcations 

Grrrundwatesamplingl0cationsinandazutdaproject siteam 

W@allyabtadd f~edstingdmestic,pmductionanUmitoring 

walls,andnewlyinstalledgrourdwater~~r~wlellswhichwerepart 

ofthesitehydro-geological investigation, Zhelocationofwwgxwd 

water~~~wellswillbebasedupoathereviaJofexistingsite 

hydmgeologicaldata, theresultsofpreliknarysite~, ardthe 

i.nitialwtimatesofthe-ofthewasw megmurdwabzrsaRlpGsxJ 

locationswillbechosenbythepmjectnmager. Ataminimmone 

upgradientandtbxeedamgmdientwatersaqlesfmmtheuppmmstaquifer 

willbetakm. 

6.2 Quipment List 

Zbe follcwirq is to be considered a guide for g-u=--= -Pling 

pnzpaI!ation. 

1. 

2. 

~~~l~,~any-personalsafety~~ 
specifiedinthe sitehealthandsafetyplan. 

Sanpleaxbinm8(dqedngonsa@erequirementsofthe 
analyticallaboratory)mayincludeforea&locaticar: 

-4ea~1literglassjarswithTeflanlinedcaps 
-8~ch4Oml.glassvialswithTeflonlinedseptas 
-1each5OOml.plasticccnrtainers formtalsanalysis 
- 1 each 500 ml. plastic cmtaimm for mercury analysis 
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3. Deviceto lnmsurewater1evelsinwel1stowithin.01feet. 
~i~lyaclothtapewitha"plopper"oranel~cwater 
levelindicatorisused. 

4. Field Nutebo& No. 351 

5.Samplebottlelabels 

6. Chain-of~forms 

8. DedicatedTeflonbailerwithstainlesssteelcable,ora 
psisblticExrmpwithdedicatedTeflontubing. 

6.3 Sample Collection 

PriortotheextractionofarrygrouMb&er,thedepthtowater 

shallbemaswzdtothexmsst.01feet. Aclothtapewitha"plapper", 

Or an tic water sensirq deice (i.e. Slape IMicator Water Mark) 

shallbeusedforM.spurpose. Thedeviceusedmustbecleantoavoid 

areferencepointestablishedonthet0pofthewellcasing.This\mlue 

isrecordedinthefield mbbookaloqwiththelengthof casing stick-up 

identified 
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~wkersanplesaretmbecdhctedinamarmertobe 

~tiveofthefornratianfram~~~~les~taken. To 

insumagainstsaqgl~stagmntwaterinawell,aminirmrm offourweJl 

wbmsmstbeevacuatedfznathewellpriortosanpl~. Inthecaseof 

manitoring~lsthatwillnatyieldwateratarate~~tobe 

effecwelyflushed,oneofthetwcfollcwing~~be 

folbmd. mefirstpmcedumincl~~ watertothetcpofthe 

screened interval at a sufficiently slow rate to pmvent the expcmre of 

thegravelpackorf~ti~toa~c~ti~.pleszmpsleis 

thentakenataratethatv.wldnotcauserapiddra@cwn. Thesecond 

procedhu?ewuldbeto~paaPwelldzyandallcmdittomcover. 'Ihe 

mles ~dbe~~~assoonasavolunreofwatersufficientfor 

mdnteadanal~schpme xmntersthewell.~ofwa~ 

~the~lforperiodsl~~2to3hoursmayrerder~l~ 

unsuitableanA unrepsesenttiveofwa~contahdwithintheaquifer 

w-. Inthesecases, itmaybedesixabletcccllectsmallvclumesof 

waterovera~~oftime,each~~~the~ldryandallclwing 

ittomcover. whenwafullrecweryexceeds 3hcuqsmplesshouldbe 

available fora sauple foreachanalytical pammets or ccmpatible set of 

parmaeters. hramtemthat~not#+sensitiveorsubjecttolcss 

thmughvclatilizationshculdbecollectedlast. 
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assured that any material.s (hose, hailer, tubing, pumps, rope, etc.) 

enteringtht3WdllUUStbeCl~. Ifthesamedwiceisbeiqusedto 

eYaatatearrumberofwells,thedariae~be~~withthe 

appmpriate cl- heWeeneachwelltopzventcross-amtamhtim. 

For p=qmamA sample conbhem the following procedureWi.llbe 

SanpleNuber 
Date 
Time 
-tive 
Project Ncanber 
Initialsofthecollector 

Fillintheinformaticmwi~awa~finkpen. Thiswill 

prenrentdifficultyinfill~cPrtlabelsanawletjarafterit 

isfilled. 
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3*Whenusingtheperistalticpuluporbailerfirstfil1 

the40ml.vials~~noairistsappedinthevials. 

?his~leisnonnallytakenforvolatileanalysisand 

thereforeshculdbe saxpled priortofurtherdisturbaneeof 

waterirlthewell. 

4. Fillallthe remainingjarsdirectlyfrosnthepump~ 
. I orbailpr. Withtheambherscoartavung presmxative, avoid 

cmxflcrwsincethiswilldilutethepresemative. 

5.Ifdissolvedmeblsanalysisamrequimdanextrabottle 

(~presemmtive) willbefilledandthemetalswltaim? 

(pm-pmsemed with nitric acid) will remain -Pw- myafter 

~Water~leisfieldfil~willitbe~intothe 

pm-~mtalscmrtainer.%iswillconstituteasanple 

for dissolved metals. 

6. PlaceallsanplemMainemintoasanpleshippirqwntaber, 

coolwithicepacksand filloutthechain-of-cust&yfom. 

7. Detail inthe fieldmtebook thefollcwing: 

- sampleidentificationrnmrber 
-locationofthesanple 
-thanddateofsampling 
"persannelperfcrrming- 
- ~b~z=~ table, ref emncemark, casing(s) stick-up, . d.leawehetweeniImerandoutercasing 
-Alwunt evacuatedfmmwel1anldeviceusedforeMcuatian 
-ViSUEClor sensory description of the sanple (color, odor, 

tuxbidi~, etc.) 
-weathercm%icnsbothpresentardpnzvicustoeampling 
-otherpelamlt-tions 
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8. MakesumtheTAid.lissecured aftersan@ing. 

Note: 

1. ItismWstoodtbatall saqle cm&hers ardcollection 

devices will be cleaned prior to field use followiq the 

amatecleaniqprocedures. 

2. Ifsan@irrgdwicesaretckededicatedtcaparticularsan@e 

location, theywillbeplaced inaplasticbagafteritsuse 

and marked or tagged 

TED1c?mDmPRCumTm. 

SAMPLEWONNO. 
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SEmIoN 1.0: EJREQm 

To insurethepruperblendingofsoil saqles forTcDDanalysis. Proper 

blen%ng assures thatthelakToratoxyresultswillbe~~ tive of the whole 

soil saqle. 

SECTION 2.0: SCOPE 

me following 

(dioxin) analysis. 

proceduredescribesthe collection of sa@es for TCDD 

=DDisusuallysatnpled * asacmhmmntinsoilorsedhent. 

Because itbin% tightlywithsoilparticles, it i.softenfouM innear-surfam 

~0i.b. The USPA "A ccxqmdiium of Sqqrf~MFieldOperations Methods"[l], dated 

Decenbe 1987, iMicatest.hatTCDDcontmhationmightbe fouMatmterdepths 

ifthe~~materidlwasusedasfillorcansistsbf~~ 

. 

Athnticpermmelshouldbeawarethatthepmceduzw for use in saqling 

EpDXtXOftenlZViS&bytheUSE.E?A. Ifthereisanyquestion,theUSEPA 

RegionalSacrrq?leOontsolCentershouldbecontactedaboutanynewsampling 

-* 

smoN 3.0: REsFoNsIBIL;fTy 

Project Manager - First 

FieldOpemtionsManager-sm 

FieldStaff-third 
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Atlantic Promdue No. 

- 

Atlantfc Procdme No. 

7520 Field Proc&res for Collection of Surface Soil 

1041 Samle ~-Of-Custc& Pmcedwx 

SEmIoN 5.0: REamRED FtmMs 

Field Nutebook No. 351, published by J.L. Darling Corp., Taccm, Washington 

(or equivalent) 

SECTION 6.0: PROQDRE 

Asmtedabove,?CDDisusuaJAys2qledasacon&mh&in~ace p. 

soilsor~.smrp?l~forTcDDinso~issimilarto~linrgfor 

surfacesoil~llesexl3epttha.t:a~blendingof~~leisofgreater 

importanceandthatthesaupliqequipmentmstberigorous~ycleaned. Because 

the "a&ionl&s" asso~iatedwithTcDDcorrtaminatian~~erylo~,theField 

Operaticols~g~shrxrld~iderusing~ingequipmentthathasbeencleaned 

inacontractlabomtoryusingcLPprooedft;lres. &esamplingtoolsshouldnotbe 

usedagainuntiltheyhavebeendecontaminatedinacontractlaboratoryusingCLP 

procedh;zres* 

The follawing plzaehm requimstheuseofaonequartstainlesssteel 

blendercup. Iheblm%?xzupshouldnotbefilledmmthan3/4full. Nogravel 

or~shauld~~irrtothE!~andl~eclumpsofsoil~dbebrdkgn 

,- 
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upas~as~ible.~blending~is~bnxlghtbacktotheblending 

statianwfiere~bl~isplaced~aplastic~ledrapsheE?t; TheblendjW 

procedureisasfollows: 

* Pulseblerda fivetims. 

* Immtblekkrcupsevwzaltkmandshake. 

* RepElat-P=--= six-times foratotalof30pllses. 

* Allcrw~blendertositforttJr,tofivemirnrtestadLlcrwalldustto 

settle. ThebleMedsanpleisthendispersedintoanamberjarthat 

haE;~pl~inaplasticbasor'~~"witharubber~ 

closumatthenecktoreducethepossibilityofcontankation 

aztsideoftheszmplejar. 

Thesanpleisremovd frumtheblendercupbyusingscoapulas.TWbaggieand 

nlbberbardareremwsd andpmperlydhposed. Thesrrmplejarmaybespray 

rinsed with 1,l,l-trichl0roethane to fmmerreducethepc6sibilityof 

-tiOIl. ~jarisrebaggedinacleanbaggie,~~,andprocessedfor 

shipping. Any material zmainbg inthebl&ercup&ouldbepraperlydiq-d. 

lzle blerrder is cleans&d by filling it (l/4 to l/2 fU1) with soapy water, 

agitate (blti) it for 30 seconds, and, if mcessaq, tzcn&edwitiabnIsh. The 

~isthenrinsedwith~~water,alcahol,andl,l,l-trichloroethaneand 

allowedtodrip~. 

Field~shcnildnotethatthe~llesyhouldbekeptawayframligM 

andthatfieldsanplesarenottobecoxposited. 
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Inthe~~astainlesssteelblenderisncrtaMilablefo;ruseinthe 

field, anurdisturbedsoilsample shouldbecollectedandsenttoa~tract 

lakxatory forhmogenization. TheFieldOperationsManagershouldmkea 

specialnotetothelaboratorythatthesanple requims hcmgenization in 

accomlance witi CU? protocol. 

f5lEImN 7.0 REiFEmNcEs 

113 UnitedStatesl3rw~protection~~, ACkqmxIiumofSupeMmd 

FieldoperationsMeUmds, OSWER Directive 9355.0-14, Washin$m, D.C., 

Demnber, 1987. 
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Toinsureasbt&xdpmceduzeforthedocmmtationofsubeurface 

conditionsmlcomemduringtestboringsalriwelldrilling. 

sEmmN 2.0: SOOPJI 

me follcJwing prccedum detailsamthodformcor&rqsubeurface 

. for B samplesisil?cluded. 

SEmIoN 3.0: REsKmIBIuTY 

hroject Manage - First 

SupemisixqFieldGeologist/Eb@mer-Secmd 

ASIXDesignationDl.586 -staMardwfor 5enetrationTestand 
Split-Barrel Samplirq of Soils. 

ASTM Designation D 2488 -StaMardpracticeforD=scciption~ 
1dentificatianofSoi.b (Visual-ManualPmcedum) 

SECTION 5.0: RExmRED FKmls 

Field Notebook No. 351 (published by J.L. Darlixq Carp., Tacma, Wash.) 

AtlanticBoringUgFonn 
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SECXON 6.0: RXEZJRE 

6.1 Prxdrilljna e 

when~bo~atarryl~~~,localorcol-sitebcnried 

utilitiesmustbeclearedthmughtheappmpriatem#neeiqdepmtwe 

ofeachutilityservingthearea, Atleasta 48hournotifi~tionshall 

bemadetotheutilitiespriortodrilliq. 'heti&etrxumberorcall 

An~~tinu?logofdrillirqa~~ti~shallbekept.~ 

logshallbekeptin~fieldnoteboak amishallhclude,atleastthe 

folluwing: 

~Timedrillerandrigon-site 

o Time drillhq begins 

o~delaysinthedrillingactiviti~,apdthecauseofsuch 
delays. 

oTimedrill~leavethesite. 



Pmcedue No. 1030 
RzvisionNo. 
Date Julv 1. 1986 
pase 4 of 10 

6.2 TestBorinusandWellXkillimSubsurfaceSamlim~ods 

Testborirqsandnmitmingwelldrilli.qcanbecondudMbya 

varietyofdrillingmethods. Thedri.ll~mthodisnotascriticalto 

thedocumentatianofthe subsurfacecmditionsasthesoilardrdc 

=mpling tedlniques. Homver,thedrillizqn&hodandtypeofdrillrig 

shallbe- 

meredekausof slJbsaface col%wi.ons are -===Y, soil -wins 

shallbe~usingasplit~penetratian~lerdrivenwitha 

140 pound hanrum at a height of 30 inches. Thestmdardmethodofsoti 

~lin3asdescribedinASlMDesigMtianD1586shalibeusedasaguide. 

Thesupemisinggeologist/e@neersballxmrd,atanCnimm,the 

weightofthehmwr, U~2lengthofthe splitspoonsamplr?r, ardthe 

-of-blowsonUwpoonper6 inchesofpenetration. Upon 

remntalofthe~l~theBarthmaterialsshaUbeloggedinaccordance 

with Section 6.3 of this docummt. 

Rocksamplingwillbe- usirqaduublebarrelcore 

sampler. mesupemis~geo~ogist,/~~shall-thelencJthof 

~dCWllpE?SSU?Z toxqueandmtationofthesanlpler. 
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6.3 Lccmim of Unconsolidated Detmsits 

grounlsurface. Splitqmn~lesamtypicallytakm in2-foot 
. 
urtenmls,oratchrpsinlithologythmugh Llrxmsolidatedrnater~s. 

Thesuprvisinggeologist/engineershall nmitordrillaxttirqsard 

muntamaxkmnmirationwiththedrjller (E&s dom~,drilli.ng 

rates,res~,etc.)to~~~~inlitholoqtacx=ur. 

I&ringthesan@ing,thehmmerblowsper6imhesofsampl~ 

penetration,andthedepthatkhichthesaxplewastakenshallbe 

recorded. Blowcou&ovm50per6inchesofpenetmtionshall 

consti~~~reeusal.Upon~cinofthe~ermisture 

conditicx3sonthedrillrodsshallbenoted.Upc$n opniJIgtheSalt@~~ 

~~ShE4llbe~ asthelengthofsample~aver 

thelmgthofsallplerpenetratian. changes in lithology, color, or 

I[1Distureconditionsinthespoonare~an3 2zwxded prior to 

eqstyiqthem Ifthesanqleistoberetained,asa@enumkeris 

assignedand~~inthefieldlogarrdan~~le~. The 

sam@ecmtaherwillalsoincludethepmjectname,horingnrmrber, 

lccation, depth, date, andpersoncollectirqthesaqle. 

.- 
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supervishi~~~e0lot~ht/engineerwilllogthesoilsan@einthe 

fieldmtebook. Thesoildescriptionshallinclude, atanhim.nn,the 

follcwing information: 

0 color 

-Trace=Oto10& 
- Little = 10 to 20% 
- Sam = 20 to 35% 
-lmd=35to50% 

- Cohesionless soils (prMy sand and gravel) 

O- 10 blows = Looee 
10 - 30 blaws = 
30 - 

Medium anpact 
50 blcws = Dense 

50 plus blows = Very Dense 

O- 2blms= 
2 

very soft 
-4blaa=soft 

4- 8 blcws -Medium 
8- 15 blows = stiff 
I.50 30 blms - Verystiff 
30 plus blows = Hard 

Silt and clay) 

oothex (-ins, odor, instsuarentreadings, etc.) 
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A sample soil log is shorn in Figure 6-l. 

Whenthetechnicalspecificationsof asoilsanplixqpxugram 

~soil~i~~to~~to~~~fiedsOilsQassifi~ti~~ 

thesoils&allalsobecl~ifiedacco~tiAslM~ Designation 

D 2488. Figum 6-2 sham this classification. 

6.4 Iacrsins Baitmck cores 

~supervisingg~lm~/~~~adrillingprogramis 

mspansible forloggingandmmdirqgeologicand~cal 

information from rock cares. mefoll&nginfmlation shallbeincluded 

inamckcorenmlcg: 

0 

0 

0 

0 

0 

0 

m=recareryofthecorenmrecorded aslengmofmckrecov~ 
averthelel@lofthecolznnr. 

Themdctype(s)andtMrlocationinmecorenm,~~ 
color,minerdogy,texture, fossilcontent, eff-in 
HCLardarryotherdataofgeologicsignificance. 

Anystaztwsinthecore, incl~fractures,clay~, 
vugyqbeddirg, fissiJ.ityardanyothtzcIataofgeol~icor 
geobchnicalsignificance. 



Figure 6- 1 
Example Boring Log 



- 

procedure No, 1030 
Revision No. 
Date Julv 1. 1986 
Page 9 of 10 

Figure 6-2 
Unified Soils Classification 

- 

_- 
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shallbestcmdinacorebaxintheexactseqmncethey 

-m* Co~runSWillbeseparatedbywooden 

blocksclearlylaarkedwitithe~of 

lnarked with the project nane, location, 

da~anltheaPl'lthfiOfthecorenmsin 
. 6.5 FlmtoaaW RockaniSoilSamles frcmBorims 

Soilsamplesshcnldbe ~whilestillinthesplitqxm 

sanpler. If smearing of the sample has ocanedafreshexposmecanbe 

mdebyscrappixqwithapen knifeorothersimilar&jecL Thespoonand 

smple &ould be placed in a gwodlightprefembleagainstasolidcolored 

baCkgrand. Arulerforscale,anla~identify~thesan@enumber, 

deptharrdprojectMmeorrnrmberwrittensoastobelegibleinthe 

photograph. Anyphrrtographs tahnmustberecordedinthefieldnotebook. 

R3ckco~san@esare~phedinthewoodencorebox.The 

mckshmldbewettedtn enhance the color ti textual dangesinthe 

rock. lXe to the relatively large size of mst core boxes the 

~pher(whmpossible)shmldstaHup ona&air,tailgati,car 

bunperorotherpemhino~to@otogm~ theboxfruxidimctlyabove, 

andgettheentireboxinthe m's field view. S-inthe 
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!sEm?IoN 1.0: zuRu2sE 

Toprmidethepmject managerwi~arecordofthe~ofany 

emimmmtal fieldsamplefmmtbneofcollectionto final analysis. 

Onceasan@ehasbeensubmitbdtothelaboratory,internallaboratoxy 

Chain-of-aIsbdywill take over in the formof Wequest f0rAnalysi.s~~ 

forms, analytical notebooks, and"F&?!poe!5 of Analysis" forms. 

sEErIoN 2.0: SCOPE 

Thispmcedwedebilshuwasmpleistraced~the 

chain-of-cwtody-Fonu. 

SEcmoN 3.0: RESKNSIBIUTY 

FmjectManager-First 

F&ldSupemisor-Second 

FieldTWhnician-ThinI 

t3EcTIoN 4.0: - .lmmmms 

NOIE 
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SEcrIoN 5.0: REWIRED Foms 

Atlantic Chain-of-CusWdy Fozm No. 1041 

!SECl?ION 6.0: pRDcE=DuRE 

Thispmcedmedescribestheusedfa~f-mstodyForsato 

acccanparrydll~le~fromtheti;laeofcoll~~to~iora 

totheanalyticallaboratory. 

For saqlirq pmgramswfierealaryemukrofsan@esareto 

* collectedorwherevaricruslaboratorieswillbereoeiving.thesw~>les,a -.. 
C%ain-of-CusbdyFonnistoaccmpany ea&gmupofsaqhs(seeattached 

form). ?hisfoxmpmsentsgeneralsa@einfomationintabularfom 

listingsamplenuxber,dateandtlmeof~ling,~ thesanplewasa 

cmpositeorgrabandinfomationmgardbqthenumberofconbhem, size 

ofccnrtainerandpresemativeusedforeach. If forinstameasanple 

consistedof~40lnl.vialswithno presawation ax-xl one 500 ml vial 

presenred~~nitricacid,thenumberofcontainersbax~ddesigMte 

threewhilethefirstdiasar;llbax~dlist40mlv~~-NONEarrd 

theboxbm!a~listinglxoand~seconddiagonalbcxli!Sting500ml 

glassjar/pRsv.-HN03aMtheboxbenea~listingone. 

- 
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Theb0tktmof thefomisthechain-of-cust&ywithdatesandtimes 

oftransferixxIicatedwiththeappmpriates@vkures. Tbesauple 

collectarisalwaysthefirstsi~~wfiiletheanalyticdllaboratoryis 

thefinal. meoreticallyaslindividualshandlingthe~lesbetw!een 

c&lectionandlaborator.yshouldsignthe form. Howeverifacummn 

carrier (ie. FederalExpress, Fumlator) areusedforshippirqonlyone 

signatumismquired. 

ct!his form can be 

not-edandthat 

timeframe~to 

Qnoccasian, t3e 

cha.in-of-custaQform. 

usedasa 

w- 

samples were 

within~ 

analyticall~~willprwidatheirown 

Usuallythesanu3infomationisincludedbutina 

differentfonnatfmmtheAtlanticfom. azain-of-Qlstodyforansfmmthe 

analyticallaboratoriesareacceptabledommntatim. 

Simatbesefoxmsarebasicallysa@etmnsrnittaldocmmtsacnpy 

oftheformshouldremain withthesaIIplingpemomel. Upan completion of 

theanalysisthelaboratorywillpravidea~letesetofall 

C%in-of~forms forinclusionwithamlyticalreporb. 



A I LAM-/C FORM NO. 1041 

ENVIRONMENTAL SERVICES. INC. CHAIN OF CUSTODY FORM 

‘AOJECT NO.: PROJECT NAME: . 

1 
;AMPLERS (SIGNATUREI: NO. 

c%- 
rAlNER! 

*SOURCE TISt Fit Soil...tTP) Boring Ho10 Soil...tBH) - - _ -.__. Surf (ICI SOil...( SS) Wa8to...(Wl 
CODES: Ground Wrtet...(GW) surf0co wator.,.tswI Sodim on t . ..( SD) Waoto Wrtrr...(WW) 

RELINQUISHED BY (SIGNATUREt: RATE/TIME: RECEIVED BY (SIGNATURE): RELINOUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): REt.lNOUlSHEO BY (SIGNATURE): DATE/TIME: RECEIVE0 BY (SIGPATURE): 

I I 
RELINQUISHED BY (SIGNATURE!: DATE/TIME: RECEIVED FOR LABORATORY BV DATE/TIME: REMARKS: 

[SIGNATURE): 

Ongmal accompames shipment. copy lc coordmator held hleS 
\ 
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SEmToN1.0: FuRpoIsE 

Tbinsumastandardprocedweforshipmentofwa~,soilmd 

~envirarenentalsamplesthatarecontrolledbychain-of-custodyand' 

strictanalyticalstarthqtimes. 

!sEmIoN 2.0: Sam3 

me following pmcadure isestablishedtoavoidmishaWling,delays 

andmislabelinJof~l~norrmaliyw~ectedandshippedfrcmna field 

sitetoadesigmtedanalytitiiaboratory. 

sEcrxoN 3.0: REsmNsIBIIJm 

ProjeCtMamger-First 

FieldSupervisor-Sm 

FieldTechnicians-lhixd 

sEcI?oN 4.0: suEmmmG v 

Atlantic Pmxedme No. 1040 Samle Presemation for Solid and Liauid 

Matrices 

Atlantic Proc&me No. 1041 Sanmle Chain-of-Cusbdv FWcedue 

sEicrxoN 5.0: REWIRED FORMS 

ReceiptofJ&tmighBillorWeighbillFonns 

Chain-of-CusWQFonnStan%xd Form No. 1041 
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SECTION 6.0: PROCEUm 

6.1 Prior to mobilization to a field sits, the field opemtions 

managerorhisdesigneewillselectashipprbasedon 

pmxhi*-tothesiteardabilityto shipwernigk 

6.2 rrpanselsckimof a shipperthe folhhrq hfoxmationwill 

6.3 

6.4 

begameredbsforeanysanplesalzshippsd.rIhiscanbedone 

overthephoneorby~. 

1. Location of the shipping deput or local pichp office in 
casesamplesaretobedelivemddirectlytothedeputby 
the field-. 

2.NameanJ.pho1zerarmberofa~ctatthe&ipper. 

3.Rates ofshishippi.qperpackagesizeardweight 

4. Special imtmztionsasto~sizesandweights. 

5.Asetofweighbills forthefieldtmn. 

6.Acapyoftheshipper'sbmchure whichwillpmvide 
infomati0ncmthefor3uatforthevariaustypes ofweigh 
bills. 

7.Timesforcall~inapiclap3frenathejobsiteandnormal 
pickuptimes. 

TheAtlantic fieldmnagerwillgivetheshi~astmet 

addressvheresan@~canbepicketdupby~couriernmrthe 

jcabsite. 

onceallsalupleshavebeencollected,p3WSvedanI 
. cmtamerized forshipmnt, the fieldsupemisorwillcallthe __ 

shippato arrange for pick up. 
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6.5 Allsanples, unless sodesignatedforgxn.xrItransportation, 

Wi=~shippedbyair- forovemQhtdeli.very. Thisis 

thesbWaxdm&mdsincesau@esaUectedfor!Wthod625 

oryanicshaveonlya72~hmr holdingtim betmen wllection 

andthestartofanalysis: 

6.6 The followbq steps will be follti in the field to pw 

the sanple ShippirrJ wntabem for pick up. 

thatallweigbbillshavebeen filled-inpmperly for air 

=ighbillsshouldreflect gumnbedcmmightdelivexy. 

supervisorandtheweighbillmnber associated with each 

gmupofsan@esloggedintotheWsterSaupleUg. The 

thereisapr&lemintraci.xjsaxq?les. 

4. Ifpossible,tosaveshippiq feeqthesanpleshipping 
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5.Anestbatedtimofdeliveqforthesanpleswillbe 

logged in the Master Sample Leg, (e.g., ETA l2 noon 

3/14/83). 

6.7 OncethesanpleshavebeenShi~, the fieldsupemisorwill 

calltheanalyticallaboratoryandprwi~al~ofsimp?les 

tobedelivered,theshippingccupuy~s~me, titheweighbill 

nmbem.Assomast%esa~@.esaredelivemd,thec!ctntmct 

laboratorywillinfonnAtlanticoftheirarrivalandreport, 

~damageaSSo&bdWiththeWplt?SOr~ w Sample 
. 

-EUWdSS*. 
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!3EccmN 1.0: ?m?msE 

ToinsureasbMazdpmcedureforthecalibrationandoperationof 

the HNu Systems Fhotoionizer Hodel PI-101. 

SECITON 2.0: SCOPE 

me following pImcs&m detaUsthosesbpsnecewuyforthe 

collecti~andaperaticolin~~modeofthe~~i~zer. A 

listirqofcalibratimdataneededforpraper doamenbticu~is qliedat 

theendofthispzmc&m3. 

SEmIoN 3.0: REsBJNsm 

Project Emager - First: 

FieldOpezationsManager-SecnM 

FieldStaff-lhinl 

sEmIoN 4.0: m PRnmRB 

NOIle 

sEmIoN 5.0: REQumED Emt4s 

Field Notebook No. 351, published by J.L. I3arling Corp., Taccana, 

W~(or~~~),oraco;mrentico?dlpaper,~laboratory 

nobbook (Nalge 6301 or equivalmt). 
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i3EXXION 6.0: I2ZEWRE 

6.1 Gaekl. Descrivtion 

abeHt?uEhotoionizerisasumeylxolfordetermininJgeneral 

levelsofcqanicvaporsinair.. Thehstmmntismuprisedofareadart 

~ekhi~cmtainsallcmtmlsandthebatterypcwersupplyarda 

photoionizerpmbewhichconhinsthephohxUl. The readautnudulealso 
. 

tmmalsforamscticntoa~ 5hismduleiscarried 

byastrapheldacrosstheshaulderwhiletheprabeisheldbyhand. 

6.2 Instnanerrt startux, 

Fimtanmectthepmbeunittothereadout mdulebyatt3cbirqand 

turnbqthecxnneCtartp_rminal. Notethisfitthgis~%eyed~andmustbe 

attachsd in only me orientation. 

secendtuzntfLemainswitchtobattexy.Theneedleshoulddeflect 

t0tbeugpererdofthegmen23cale. If it doesn‘t deflect into the green 

areaorisattheluwendof#escale,the --tobe 

Pltlgsintothesideofthemadaxtmdule. For afullday8soperaticnthe 
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Thbxl turn on the main switch to any mnge (ie. O-2,000 m, o-200 

pgxn or O-20 ppl). ImkintotheprobeUmoughthesaqletubeandat#arvc, 

the violet light of the photo 0gll. Iftheligmisnoton, checkthe 

follu&q: 

1. Makesuetbepmbeisattadwd pmpwlytothemadaJt 

mdule. 

2. AnetchmarkshmldbescribedonthepmbeWmreitcanbe 

~toreplacethephotocell. lmismarkshowsthe 

exactpo&tionUmtthetopofthepmbebkessothatthe 

airinlet 

P-=- 

3. checkthe 

ports-linedup.Ifnutlinedup,unscrr?wthe 

Wle it pruperly. 

photacelllampandreplaceitifnecessary. 

~thebattesyarrd@utood.lareoperatirq,perfoxna 

calibraticm. 

6.3 calibratim 

~mlolAnalyzerisdes~fortracegasanalysisin~i~ 

airandiscalibratedatHt?uwithcertified standardsofbenzerre,vinyl 

chlorideandimbutylene. 

sanegeAmlpointstoconsiderwhencalibrat~thePxlO1are 

~t~andlyzerisdesignedforaperatianatambient~ti~and 

thaefomthegas sbn%rdsusedforcalibrationshouldbedeliv~to 
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theanalyzerata.ubientt4zqeraturesandpressm3 andatthepmperflw 

rates. TbePIlOlisam+estn&i ve analyzer: calhtions using toxic 

orhazmdmsgasesmstbedoneinatllellventilatedarea. 

%hefreqmqofcalbrationshcmldbetwicedailyasaminimm, 

~instsumerrtshaxldbecalibratedatthehegism,ixgofthe&y(~when 

~~isfirstturnedcm)~attheerdoftheday(cn:whenuse 

of - instsumeprt is cxm@et&). If the imtnmmt is turmd off e 

~dayforanysignificantlengthoftfme,itshatldbecalibratedwhen 

turned on. Anaccum~endreliablenW3mdofcalibra~cmcheckistouse _- 

analyzedgascylindsrsof nhydrocarfxrar~"airandfsakrtylene(~ 

by ml* 

step 1. zemset-mr!ntheflxztionswi~to-. xnthis 
positionthelampis0FFandnosignalisgmemhd. Setthe 
zeropointwiththezEw3setccaltsol. meze?mcanalsobeset 
withthefunctionswitchontheXlpositionandusiqa 
'WW' air. In this case "XlegatiW' lmdinp are 
poesibleiftheanalyzerxcmsums 
senrioe. 

acleanwsamplebhnin 

step 2. O-20 or O-200 raqe - Forcalibmtingontheo-2OorO-200 
VOIJlY-gas- is-. Turnthe-on 
switchtotheratqepc6itionandmtethemeterreadirrg. 
AdjusttheSPi4Ncxmtmlsettingas~toreadtheppn 
cxmcmkationofthestandard. 
1) l Ifreadjustment 

IXSbCktheZerr>setting(step 
ismeded,repeatStep2.!Ihisgivesa 

twwpoint calibration; zm aTa the gas standant point. 
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6.4 poarmentation 

Inthe field nc%ekmk,orinthe~laboratorynrrtebook,atthe 

1. Sits name 

is sensitive tuward. 

Inthe field mtebo&,orinthebandlabomtorynot&o&,atthe 

startofeachcalibratioar, -thefollowirq: 

1. E&e 

2. Tine 

3. Naare of persm PerformFng the calibration 

4. spanse~bef0~beginningcalib~tion 

5. Thatthe-wasz~,and~#er#einstsurtlentwas 

anshndbyorif ‘hydrocsuJxn=rn" air was used. 

6. Ihenewspansettirg,ifwxssary, to calibrate instnrment 

8. Nutethattheseccndcali.brationreadbgwascoxrwt 
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SECTION 1.0: PURPOSE 

To establish a standard procedure for the operation of the Photovac lOS50 Portable Gas 

Chromatograph. 

SECTION 2.0: SCOPE 

This procedure details the steps necessary for the operation of the Photovac lOS50 in regard 

to performing soil gas surveys. 

SECTION 3.0: RESPONSIBILITY 

First - Project Manager 

Second - Field Team Leader 

Third - Photovac Operator 

SECTION 4.0: SUPPORTING PROCEDURES 

Atlantic Procedure No. 1053 Soil Gas Screening for Volatile Organics 

SECTION 5.0: PROCEDURE 

5.1 Introduction 

The Photovac lOS50 is a portable gas chromatograph (GC) which can be used in the 

performance of soil gas surveys. This procedure describes the necessary equipment needed for GC 

operation, the method for setting up the GC, and the method for introducing samples into the GC 

system. 
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I--- 

Euuipment Reauired 

Equipment needed for GC operation includes: 

Photovac lOS50 portable gas chromatograph with CPSILS capillary column and isothermal 
oven; 

cylinder of zero or ultra-zero grade air with regulator; 

glass gas-tight syringes; 

sample standards; 

gas standard of 1 or 10 ppm benzene in air; 

AC power supply; 

AC/DC converter; 

flowmeter (two channel); and 

Photovac owner’s manual. 

53 Inkument Set-Up 

The GC requires that certain “‘running” parameters be inputted into its computer memory 

prior to operation. Parameters which should be entered include: 

electronic gain - 50; 

slope sensitivity - 18, 14, 6 mV/second; 

chart speed - 0.5 cm/minute; 

window +/- 10 percent; 

minimum area - 100 mV seconds 

timer delay - 10.0 seconds; 

cycle time - 0 minutes; 
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0 analysis time - dependent on compounds of interest but should be at least three times 
greater than Event 3 (backflush); 

l Event 1 (sample pump) on at 8.0 seconds, off at 10.0 seconds; 

l Event 3 (backflush) on at 0.0 seconds, off at 160.0 seconds, 

Once set, the GC computer memory should retain these running parameters. 

The “use” function is utilized to set the date and time. The “info” function is utilized to input 

information the operator wishes to have printed out with each chromatogram (i.e., site name, 

location, etc.). 

Once the parameters are set up, the carrier gas reservoir is filled with air (zero or ultra-zero 

grade). The flow meter is attached to the detector “out” and auxiliary “out” fittings. The detector 

outflow should be adjusted to approximately 10 ml/minute using the column flow adjustment knob. 

The auxiliary outflow should be adjusted to approximately 12 ml/minute using the auxiliary out valve 

knob. The oven is then turned on to 40” C. The instrument is then allowed to warm up and 

stabilize for 30 to 45 minutes. 

After allowing for warm up, the “Start/Stop” and “Enter” keys should be pressed. This causes 

the GC to perform a run without the injection of a sample. This is done to ensure that a stable 

electronic baseline is being drawn. An unsteady baseline can be due to insufficient warm up or a 

leak in the GC system. A baseline with peaks can be due to a contaminated GC column. If a 

stable baseline is not obtained after sufficient warm up, refer to the Operation’s Manual for 

probable causes and repair procedures. 

,- While the baseline sample is running, the “chart” mode is set to “on with set-up”. This setting 

activates the chart recorder to print set-up information at the end of the run, including the offset. 
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The offset is a measure of how much the instrument must adjust the baseline to compensate for 

background noise and is checked after each run. The offset should not exceed 50 mV. A high 

offset is usually the result of a contaminated column or the use of an unsuitable carrier gas. Refer 

to the Operation’s Manual if the offset is greater than 50 mV. 

5.4 Samuliw Introduction 

Analysis of standards and samples can be performed once the machine is properly set up. 

Standards (refer to Procedure 1053) and samples can be introduced into the GC by the following 

steps: 
_- 

l push “Start/Stop” followed by “Enter” keys 

l allow pump to buzz on for two seconds and shut off 

l immediately inject the standard or sample utilizing a gas tight syringe 

SECTION 6.0: STORAGE 

While the GC is not in use, a low flow rate (approximately 1 ml/minute) should be maintained 

through the column. This is done by allowing the carrier gas reservoir to run out or by hooking up 

the external carrier gas fitting to an outside tank regulated to 40 psi. This is done in order to 

prevent the buildup of contamination in the column during downtime. 

Long-term storage of the GC can cause low battery power. Low battery power can result in 

the loss of the GC’s memory and would necessitate re-inputting running parameters. Sufficient -. 

battery charge to ensure memory retention can be maintained by occasionally plugging the GC in 

and turning it on overnight. 
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SECTION 7.0: REFERENCES 

Photovac IOS Operations Manual 
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SECFION 1.0: PURPOSE 

To establish standard procedures for screening study sites for volatile organic compound 

(VOC) contaminants using soil gas sampling, and subsequent analysis using Photovac lOS50 gas 

chromatograph (GC). 

SECTION 2.0: SCOPE 

This procedure details steps necessary for the collection and interpretation of soil gas data. 

SECTION 3.0: RESPONSIBILITY 

First - Project Manager 

Second - Field Team Leader 

Third - Photovac Operator 

SECTION 4.0: SUPPORTING PROCEDURES 

Atlantic Procedure No. 1052 Operation of the Photovac lOS50 Portable Gas Chromatograph 

SECTION 5.0: PROCEDURE 

5.1 Introduction 

The objective of this field procedure is to provide a method for screening sites for VOC 

contamination prior to any subsurface investigation. This procedure can be used to estimate the 

lateral extent and relative concentration of VOCs in soil or ground water (shallow, unconfined, first 
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water bearing zone only) across a site. This is accomplished by collecting and analyzing soil vapors 

for selected constituents that are produced by the volatilization of VOCs from in-situ product, 

waste, contaminated soils, or ground water. 

The primary objective of soil gas surveying is to provide cursory information on locations 

and relative concentrations of site contamination. These data permit more effective planning of 

the quantitative sampling and analytical phases of the investigation. Soil gas procedures are not 

intended for evaluating contamination located beneath the water table. These procedures cannot 

be used to quantify contamination. Subsurface soil/water sampling and analysis by standard 
- 

laboratory procedures are required to verify soil gas survey results. 

53 Eaubment Reauired 

The following is a list of equipment and supplies that would be required to implement the 

soil gas procedure: 

Photovac lOS50 portable gas chromatograph with CPSlL5 capillary column and isothermal 
oven; 

l/4” ID stainless steel tubing (5 feet long); 

plastic line which fits snugly in tubing (5-W feet long); 

various Swagelok fittings; 

flow meter (two channel); 

cylinder of Zero or Ultra Zero gas with regulator; 

glass gas-tight syringes (10, 100, 500 and 1000 ul); 
_- 

sample standards (i.e., benzene in air, BTX headspace, chlorinated solvents headspace, 
etc.); 
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l AC power supply (i.e., generator, access to power outlet, etc.); 

l modeling clay sufficient to cover soil gas sample hole once stainless steel tube is inserted; 
and 

l gas transfer line (Photovac internal tank). 

5.3 Instrument Start-UD and Calibration 

The following is a list of suggested initial instrument settings: 

carrier gas flow - 10 ml/min; 

electronic gain - 50; 

oven temperature - 40°C; 

backflush - 160 seconds; 

run time - 1000 seconds; 

data management parameters - see Atlantic Procedure No. 1052; 

sample event times - see Atlantic Procedure No. 1052. 

The Photovac GC requires a 30-45 minute warm-up period for the oven temperature and gain 

settings to stabilize. The electronic baseline should be checked by initiating the GC run without 

injecting sample. 

Next, the Photovac is calibrated by injecting qualitative and quantitative standard mixtures. 

Stock standards ranging from 25 to 500 ml/l of the target analytes are prepared by diluting the neat 

(pure) compound in pesticide-grade methanol. Headspace standards are prepared daily by adding 

a measured (3 - 100 ul) volume of stock standard to 30 ml of distilled water in a 40 ml volatile 

,-. organic analysis (VOA) vial. The vial is shaken by hand for two minutes and then allowed to 
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equilibrate for an additional three minutes. Between 10 and 100 ul of the headspace vapor is 

injected into the GC for analysis. The headspace standard provides the relative retention times 

(time required to elute through the column) of the target analytes. 

A standard of 1 part per million (ppm) benzene in air is used to evaluate chromatogram peak 

variation resulting from fluctuation in instrument sensitivity and as a quality control check on the 

headspace standards. 

Finally, a sample of ambient air (system blank) is collected through the sampling apparatus 

(see Section 5.5 and 5.7) to ensure that the system is free from contamination. 

5.4 Sampliw Grid Lavout 

Soil gas sampling should be performed on a grid at sites where little or no history and/or 

geologic information is available. The grid spacing may range from 25 to 100 foot centers, 

depending on the size of the area to be screened and the time and cost constraints of the 

investigation. 

If sources of soil contamination are better known and documented, then the choice of sampling 

locations can be tailored to that information. The approach for those better documented sites 

would be to sample in and around areas of known/suspected contamination first to ensure that the 

subsurface contaminants can be detected at those locations. Areas where no contamination is 

expected are sampled next. If nothing is detected at these background locations, then subsequent 

sampling points can be located approximately one-half the distance to the known source. This 

procedure is followed until soil contamination is defined to the degree that is consistent with project 

objectives. 
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5.5 Soil Gas Collection 

Soil gas samples are obtained by the following procedure. 

l A plunger bar is used to drive a l/2 inch diameter hole in the ground to a desired depth*. 
If the sample location is covered by hard pavement or cement, then a hammer drill is used 
to break through this material. 

l A pre-purged, 4 foot long, l/4 inch O.D. stainless steel tube is used to collect the sample. 
To prevent soil from plugging the tube as it is lowered into the cavity, a section of plastic 
line is inserted into the tube and held in place. After the tube is placed in the ground, 
the line is pulled out. Clay is placed around the tube at the soil surface creating a seal 
that prevents surface air from mixing with the gas from the soil. 

l A 3-way Swagelok fitting is placed on the open end of the steel tube at the ground 
surface. One end of the fitting is connected to a teflon tube leading to a small personal 
sampler air pump. A small teflon-coated septum is secured over the remaining opening 
of the fitting. The pump is switched on and allowed to run for 3 minutes at a flow rate 
of 100 to 150 milliliters per minute (ml/min). The soil gas sample is collected by inserting 
a pre-rinsed 500 ul syringe through the septum and withdrawing 300 ul of air. 

l The sampling apparatus is removed from the hole and flushed with high flows of ambient 
air to remove any soil gas contaminants. 

Plow rates and purge volumes may have to be adjusted depending on subsurface conditions. 

Tightly packed soils may necessitate the use of smaller purge volumes and slower flow rates. 

Sample volumes injected into the GC may need refinement based on the chromatographic 

responses obtained. 

5.6 Analvsis and Data Collection 

The gas sample obtained is injected directly into the Photovac instrument. The chromatogram 

that is generated contains peaks that represent constituents in the sample. The retention times of 

* Depth is generally four feet but may be changed based on site conditions such as depth of 
contamination or depth to ground water. 
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these peaks are compared to the headspace standard to qualitatively identity the compound. 

Relative concentrations can be calculated by comparing the integrated peak areas that are 

generated. Any major unknown peaks that cannot be immediately identified should be noted in 

the event further evaluation is necessary. 

5.7 oA/oc Protocol 

Standards are run at the beginning, middle and end of each sampling day, and to document, 

when necessary, any retention time shifts. 

System blanks are run at the beginning and end of each day, and when possible cross- 

contamination between samples is suspected. A system blank is obtained by allowing the sample 

collecting system to draw in ambient air for 3 to 5 minutes, drawing 300 ul of sample, and injecting 

it into the GC. If the GC demonstrates contamination in the system, the soil gas sampling tube 

should be decontaminated in the following way: 

l flush stainless steel tube with methanol; 

l purge stainless steel tube with high pressure zero air until dry; and 

l purge syringe and septa fitting with high pressure zero air. 

If contamination persists after this treatment, a different sampling tube and syringe should be 

used. 

_- 

A syringe blank is run when it is suspected that the syringe has become contaminated. This 

is done by drawing 300 ul of ambient air into the syringe and injecting it into the GC. The syringe 

should be purged with zero air if it is found to be contaminated. If contamination persists after this 
-. 

treatment, a different syringe should be used. Contaminated syringes can be cleaned in the ._ 
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laboratory by flushing with methanol and drying under a UV lamp. 

58 Interrmdation 

Integrated area counts can be obtained for individual peaks produced on the chromatograms. 

This information can be used to outline generalized areas of contamination and locate specific “hot 

spots” of high soil gas concentrations. It is possible to relatively quantitate soil gas concentrations 

at a particular site by establishing varied ranges of peak area. 

In addition to identifying single peaks, the chromatographic patterns or “signatures” can be 

evaluated. For example, coal tar exhibits a different chromatographic signature from that of 

gasoline. The interpretation of these signatures is to a large extent dependent upon the experience 

and knowledge of the GC operator. 

One method that may be useful for interpreting soil gas results involves collecting a known 

sample of onsite contamination from a sludge pit or boring, and producing a chromatographic 

“signature” of the headspace vapor to compare to soil gas chromatograms from samples taken 

elsewhere on the site. 

Other methods of distinguishing between contamination sources using chromatographic 

signatures are presented in a recent topical report available through the Gas Research Institute (see 

references). Examples of coal tar related data are compared and contrasted with data derived from 

petroleum related products. 

A number of factors can significantly influence the correlation between the soil gas results and 

the actual conditions present at a particular site. These include soil porosity and composition, soil 

heterogeneities, and local climatic conditions such as temperature and humidity. Thus, a soil gas 
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sample result should only be compared to results of other soil gas samples from the same site 

(assuming similar geology) taken under similar climatic conditions. 

SECTION 6.0: DOCUMENTATION 

The following information is recorded in a laboratory notebook during the implementation of 

this procedure: 

project title and date of investigation; 

personnel involved; 

instrument parameters used; 

sketch of all soil gas locations (along with measurements necessary to accurately position 
later on a scale drawing); 

description of collection parameters (e.g., depth, purge rate and volume, etc.); 

meteorological parameters and site geological information; and 

any variation or adjustment of the above procedure that is used. 

In addition to the laboratory notebook documentation, each soil gas chromatogram is pasted 

on an Atlantic soil gas point description sheet which includes the following information: 

l project number; 

l sample number; 

l date of sample collection; 

l weather conditions; 
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l depth to sample; 

l comments associated with sample; 

l contaminant identification; 

l retention time; and 

l peak area. 

Original chromatograms are saved in the project file and a set of copies are saved in a separate 

Photovac/Soil Gas file. 

SECTION 7.0:REFERENCES 

Gas Research Institute (GRI) Topical Report #GRI-89/0166. Soil Gus Investigations at MGP 

Sites: An Evaluation of Alternative Compounds. Chicago, Illinois. 1989. 
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SECTION 1.0: m 

Toinsumasbdard pmcedme for cleaning saxpling da&es for 

useonsiteinv&zigations. 

SECTION 2.0: SCOPE 

Thispmcedure istobeusedduriqsite investigations forthe 

cleanirrgofsplitspoons,~lingspoans,wellbailers,~~lers, 

~l~~~anlall~i~usedtocoll~a~leortransfera 

sample of soil or liquid into its ship~iz~ cmtaimr. Following this 

g-p- willpreventthelikelihoodof cx6s-mntmhation 

betcmm~les. 
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SEcrIoN 4.0: SwmKmNG RocEmRm 
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SECTION 5.0: REWIRED FORE 

None 
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SECTION 6.0: mzocEDuRE 

6.1MaWials Selection 

Allfield~l~equirsnerrtthatcoprtacts~solidorliquid 

mediabeizqcollected forwentual chemicalanalysisshouldbemadeof 

stainless steel cr teflon. These materials are easily cl- ax%i 

relatively inet b&en conhini.q the sanple. Mateials such as neopmne 

fittings, tyyontubirq, siliconrubberbladders, PVC, polyethyleneard 

VitonarenotaccepUble. Also,shinMsssWelaimraftcableshiLdbe 

usedfor?xiiAngandlmm5Iqbailersintomnitoringwells. Smpling 
_-. 

eq&mmtshauldbechmedbef- akIdedicatedtoir&vidualsamples 

taken in the field. If this isnotpossible, a clwmingpmcedummstke 

followed between each saqle. mefollowiqpresmtsthepnxedwes for 

thesampliqofoganicanlinorganicconstituerrts: 

6.2 procedure forMaWials inCcmtactwithMediatobeAnalvzed for 

stainless steel basin. misQQeofbasiniseasilyclearaedand 

thuspm7entstheImildupoforganicccntaminants. 

2. Rinse it thomqhlywitht.apwatertmYmKwe all suds. 

3.Rinseitthreetitneswithdistilledwaterusin3aplastic 

squeeze bottle. 
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4.Findllyrinseit~timeswithchromatographgrademethanol 

usirga teflonsqueezebottletoremovenonpolarcmpom3s. 1 

Alltl%eoairdryandwr;y,inallnninum foilLmtiluse. 

Note: Solventresistantglaves &otiLdbewornwhenrinsirwJwith 

organic solventstopreventcontmhationoftheeqyi~ and for 
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eq@mentissetduwndcrwningtheclsaning~ 

6.3 Rmcedw~ for Materials in Contact with Media to be Analnzd for 

Inoruanics 

1. Scmbthedevicewith mnphoqWte/lowsudsingdeteqent ina 

HDPE(hi~~itypol~lene)basinus~aplasticbrush. 

2. Rinse it fzlmmgUywithtapwatertoremwe all suds. 

3. Rinse itwithdilute (0.l.N) HCl and/orHNO3 usirqprerinsed 

plasticsqueezebottles. 

4. FGnsethreetinreswithdei~zeddistilledwa~. zxirdry 

and wrap in plastic. Note: Any acid resistant dispmable 

glov~canbeusedinthisclWlitxJprocedWe. Plastic 
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SEcI?oN 1.0: RTR#>sE 

To insurethenaturalhydrau.liccoMuctis&yofthe subsurfacematerials 

havebeenrestomdardallforeigns&imantremwedto ensure turbid-free grmrxl 

water !saxples. 

sEc??oN 2.0: SCQFE 

me follm#irq pmcedure describesthem&mdsformnitoringwell 

devel~andthecorditionsforwhichthemethodsarebestsuited. The 

procecturealso~l~amethodfor~~wfretherthedevel~is 

sufficient for mnitorirq wells used for RCRA graurd water mnitorimj programs. 

SECTION 3.0: REsmNsIBILmY 

hpject IGIna- - First 

FieldOperationsMamg~-sm 

FieldStaff-Third 

SECTION 4.0: SUPPOKlWG m 

Atlantic w No. 1030 Field Fmc&mes for Lccmim Subsurface 

Conditions Ikrirm Test Eorinq and Well Loqqinq 

Atlantic Rmce&re No. 1060 Cleanim Rccedua for Samlim Devices used in 

ErIvircnmental Site Investiaations 

Atlantic Pmmdure No. 1071 Field Pmc&mes for Datemimtion of In-Situ 

HvdraulicCotictivitvwithSinqleWell~ulicTests 
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SECTION 5.0: FEKXWED FORMS 

Field Notebook No. 351, published by J.L. Darlirq Co-., Tam, Washiqkon 

(or equivalent) 

SECTION 6.0: V 

Welldevelopwntisameans torestoethe natural hydzzitiLicczo&uctivity 

ofthesubsurfacematerialssumom%qamnitori3qwellardmsure a turbid- 

freegmundwatersaqle. Thereareavarietyofwelldevelopmttxh&ues, 

allofwhich requirexwersalsorsurges inflowtoavoidbridgim~byparticles, 

whichis cornnOarwhenflOWiS-inOM~OXl. The in-situgrand 

watershmldbeusedforsurg~thewell. If the well yields an insufficient 

quarrtityofwatertouse,anoutside ~ofwater(preferablytapwater)xlay 

beused.Ifthe sourceoftheoutsidewaterisunknown(not 

shouldbechemicaUyanalyzedtodetenhe 

onthe in-situwaterquality. 

The follcwingappliestoallmethods 

whetherthewate 

descrm below: 

tapwater), asauple 

mayhaveaniapact ' 

*Allmaterialsixhding subxmmiblepumps, suctionlines, suqeblocks, 

~linesusedto~waterorccrmpress%tairintoawellshouldbe 

decm&hatedina CCO?&UI~!~ With AtlaM& P~~&uIx No. 1060. 
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* Fieldnotesshouldbekepttoreco~the following information; 

initialstaticwaterlevel 

methodofwelldevel~ 

. averagedbchaqerateandcormqoduq drawdm. 

any meaSureable recoveryorinfonnationmqrdingyield 

0fmnit&ngwel1 

anynoticeablecharqesingmuMwaterquality 

msultingfmmwelldevelopment 

*Thewelldevel~shouldcontimeuntilthedisc&rgerunssediment 

freeafter20strakes of the surge block. Aclearglassjarofdistilled 

watershauldbeusedasareference. DischaqefromthepLrmp&ouldbe 

~periodicallybycollecting~ofthe~inaclearglass 

j~~ccaaparingtothedistilledwater~f~. 

6.1 Surve Block method 

-method isbest suitedformni~rizqwellsthatwillyieldatleast 

1/2gdLl~permirnrte(gpm)whilebei1qpumpwitha vacuumliftlxrmp 

(centrifugal P-P). Itcanbeusedmwellswithyields oflessthan1/2 gpm, 

butmaYrequiretheintmdu&on0fwa~Errnaanoutside~. 

Asurgeblockisapiston-likedevicewithanoutsidediametertbatisjust 

smdllerthantheinside~~ofthewellarrlusedwithby~~theblack 

upanddowninthewell. Onthed ownstrokewaterisfomed outwadirltothe 

~a~materidls,andanthe~water,silt~finesardarepulledin 

,f+- -- 
screen. Thisresul~insedbent fillinginmewellscreen,wUch 

mustbeperiodic2Uyre;mwed. 
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The surge block for 2-in&wells consists of two rubber Stoppers with a 

l/2--inchpipepassixqthroughtherubberstqqers. Thestoppersareheldin 

place with washers andmrts;themtscdnbetightenedorloasened t0-m 

stopperstogetagoodfitinsidethewelL %esurgeblqcJcisatta&edto 

either 3/4-W or l-inch rigid polypmpylene tubizq. This tubing is rigid 

enought.hatitcanbeusedtostmkethesurgeblcck.'Thistubi.rqisth~ 

Thesurgeblockshouldbekeptabovethescreen if sufficient water is 

abovethewel.lscreerL Ifnecmmry,theblockmaybe strokedinthewell 

scmen,however,careshouldbeexercisedsonottodamagethewellscmena~~I 

the slot sizing. Feriodicallythesurgeblockshouldbe10kFE?redtOthebattQnof 

thewellto remvethemdimentthathasaccumlatedatthebottom. 

The sa~~~methodolcgyapplies towellswithyieldslessthan1/2 gpmexcept 

~t~~mayhavetobe~occasianallybecausethewlellmay~~ 

Thedischargedwaterfranthewellshouldbeusedifatallpossible,ifncrt,tap 

wateristhenWtchoiceofanoutside source of water. WhE!lldarelOp~thtZlOW 

yieldingwells,kfzepth3dkchaqeratetoa minimm,andifmcessmy,stop 

pumpingforashort periodoftimewhilestmkingthesuqeblock. 
. 6.2 Ovwiner/Bam Devel- Method 

~methodcanbeusedforwells~tyieldeitherlessthanormDrethan 

1/2gpm. Anyrnmrberofpiecesof~~canbeusedtodevelapwellswith 

this method. Ingeneml,themethcdinvolves ovexpmpi.xqaw&llsothatit 

dewatersthe~landthenintrodhrcingaslugofwaterbackirrtothewlell. As 
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mentionedatthebeginningofthepmcedme, itisprefemedtousethedischarge 

waterwhenbackfillingintothewell. Ifthatisnot available, tapwateristhe 

nextpreferredsoume ofwater. 

a centrifugal 

(willliftwateruptoabout 25 feetofhead) andrenrclvethesedimnt franthe 

bottmnofawzll. Wst fonusof submersiblepumpsarenotdesignedtolnmrp 

we.llquicklyorpourirqthewaterbackintothewell. 

pipe) duwninto awelland,using mpressedair,blcrwiragairintothewellthat 

literallyliftsthewaterupandoutofthewell. Thismethodisnotwellmited 

forlowyieldingwe.lls sinceonehastowaitforthewellto recuverbefom 

purgixqmorewater. Thecmemajordisadmnta getoaismemodisthatmostair 

wmppressorshavetraceamounts 0fpetroleumInixedintheairtokeepthe 

equipmentlubricated. Thesetraceaxmm-ts ofpetroletnncaneasilymqmmisethe 

qualityofthewaterinthewell. Themaresomeconp~sorswhichfilterthe 

airsothemaisnopetmleutllmixedin,howwer,thesearenot ccmncmly available. 
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There shmldbe a #VW shaped fitting at the bottom of the line plaCea in 

the well. 'Ihiswilldirecttheairinanq+mrddirection,ratherthanblcrcring 

theairdown intothe subsurfacematerials. Without this 

producingtheoppositeofthedesiredaffect. 1tisimportantthattheai.r 

pressurethatisrequired). 

Thismethodcanbeusedforbothhighandlowyieldingwells. Itinvolves 
_- 

the~~ofwaterin~thewlell~"jettingl'nozzles (pointeddirectl Y at 

thewell screen) and simul~ ly pmp* the well. Thepumpingpullswater 

intothe~l,andthej~pusheswatercrutthraughasnalll~ofscreen 

atahighvelccity. Thisprovidesbotharevemal arxisurgeofwaterthmughthe 

well Scseen. This require theuseofan outside 

particularly in law yielding wells. If an autside souxe isrequhd,it 

prefmb1ysheRlldbetapwa.w. 
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APPENDIX E 

OVERBURDEN MONITORING WELL DETAIL 

p 

I 

P i 



STEEL CAP WITH LENGTH OF 6” m CASING 
SECURELY Sfl IN CEMENT 

FLUSH MOUNT CURB BOX 

DEPENDING UPON StTE CONDtTlONS 

PROTECTNE CASING eol-ro 

THREE FOOT CONCRETE COLLAR 

- CASING SEAL- CEMENT/BENTONfTE SLURRY 

2” SCHEDUE 40 WC 
CASING 

d- BENTONKE PELLET SEAL- l-2 FEET 
DEPENDING ON SITE CONDITIONS 

2” SCHEDULE 40 WC 
WELL SCREEN 

0.020 INCH SLOT 
WATER TABLE 

APPRXMATELY 8” BOREHOLE 

CLEAN SAND/GRAVEL PACK 
APPROFRLATE SIZE FOR SCREEN 

EXTENDED 1 FOOT ABOVE 
WELL SCREEN 

OVERBURDEN MONltORlNQ WELL CONSTRUCTION 
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1.0 PROJECT DWXXlPTION 

This Addendum No. 1 to the Quality Assurance/Quality Control and Data Management Plan 
(QA/QC) has been developed for use in conjunction with the Addendum No. 1 Field Sampling Plan for 
the Naval Submarine Base-New London in Groton, Connecticut (NSB-NLON). This QA/QC Plan was 
developed specifically for activities planned for the Pier 33 and Berth 16 Step I sites at NSB-NLON and 
is based on guidance provided in “Sampling and Chemical Analysis Quality Assurance Requirements for 
the Navy Installation Restoration Program”, NEESA 20.2-047B. 

This plan is a modification of the original QA/QC plan prepared for investigation of seven Step 
I and four Step II sites. The modifications make this plan specific to the two sites being investigated 
under this contract addendum, incorporate previous comments from the USEPA and CTDEP, and change 
the level of quality control from Level C to Level D. 

1.1 Data Ouality Obiective 0 

The program to be implemented for the Berth 16 and Pier 33 sites will be performed under 
NEESA Level D quality control. Level D is equivalent to Level IV quality control as defined in the 
Superfimd Manual “Data Quality Objectives for Remedial Response Activities * (EPA 540/G-87/003). The 
laboratory must successfully analyze a performance sample, undergo an audit, correct deficiencies found 
during the audit, and provide monthly progress reports on QA. The laboratory that performs Level D 
QC must have passed the performance sample furnished by the Superfund CLP in the past year. 

Audits will be administered and evaluated by NEESA Contract Representative (NCR). The Navy 
,.@- audit and performance samples are required in addition to any specified by the EPA Superfund Program. 

Level D requires use of CLP procedures as defined in USEPA Contract Laboratory Program 
Statement of Work for Inorganics Analysis (7/88), and Statement of Work for Organics (2/88). Data 
validation procedures under Level D must be conducted in accordance with USEPA Region I Laboratory 
Data Validation Functional Guidelines dated February 1, 1988 for organic analyses, and June 13, 1988 
for inorganic analyses. 

The purpose of this document is to specify the requirements for the control of the accuracy, 
precision, and completeness of the samples, and data from the point of collection through reporting. The 
QA/QC Plan outlines the organization, objectives, and all QA/QC activities which will ensure 
achievement of desired data quality goals. 

1.2 Site Descriution and Historv 

The Subase was established as an official Navy yard in July 1886. The site initially moored small 
craft and obsolete warships and was used as a coaling station for the Atlantic Fleet. The property was 
officially established as a permanent submarine base in 1916. The overall base facilities were expanded 
and a Submarine School training facility was established in 1917, and the Submarine Medical Center was 
established in 1918. During World Wars I and II, the Subase expanded greatly in size and in the number 
of buildings to support the Submarine fleet. 
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;- The Subase currently provides a base command for naval submarine fleet activities in the Atlantic 
Ocean. Additionally, the Subase consists of naval housing, submarine training facilities, military offkes, 
medical facilities, and facilities designed for the maintenance, repair, and overhaul of submarines. 

13 Previous Data 

Under the IR program (formerly NACIP), an Initial Assessment Study (IAS) for the Subase sites 
was completed in 1982. The IAS identified sites where contamination from past waste disposal or 
handling practices may pose health or environmental risks. The IAS recommended further investigation 
of three sites at the Subase. The Verification Step of a Confirmation Study was performed from 
1985-1988 on the three sites. Additionally, an investigation of petroleum contamination at the Lower 
Base was performed in 1985. 

Atlantic under the IR program has recently completed Step I investigations at seven sites and Step 
II investigation at four sites. 

1.4 Pmiect Scow 

The objectives of the Step I Site Inspection program is to conduct a screening level sampling 
program to determine the presence or absence, as well as the order of magnitude, of specific toxic or 
hazardous contaminants identified which may be present in concentrations considered to have health or 
environmental effects. 

The objectives of the Step II RI/FS program involves comprehensive onsite investigations in order 
to determine the extent and concentrations of contamination, assess health and environmental risks and 
evaluate remediation alternatives. 

The field activities, sample matrices, and analyses for the two new Step I sites to be investigated 
at NSB-NLON are presented in the Addendum No. 1 Field Sampling Plan. 
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES 

This project will be managed by Atlantic Environmental Services, Inc. (Atlantic). The names 
and addresses of Navy contact personnel appear below. 

Specific Atlantic personnel have been identified who are responsible for implementing the quality 
aspects of the project. Primary responsibility rests with the Project Manager. Figure 2-l presents the 
organizational structure for the IR Study for the Berth 16 and Pier 33 sites at NSB-NLON. The names 
of the primary contacts with the Navy are given below. 

Ewineer-in-Charge 

Deborah Stockdale 
c/o Commanding officer 
Northern Division, Naval Facilities Engineering Command 
Building 77-L, U.S. Naval Base 
Philadelphia, PA 19 112-5094 
Attn: Code 1421/APT 
Telephone: (2 15) 897643 1 

Point-of-Contact 

William Mansfield 
c/o Commanding Officer 
Naval Submarine Base New London 
Groton, CT 
Attn: Code 803 
Telephone: (203) 449448 1 

Responsibilities of Atlantic’s Project Manager and QA/QC staff are presented below. 

2.1 Proiect Manager’s Rewonsibilitv 

The Project Manager will provide overall direction to the project team and will be held responsible 
for overall technical, financial and scheduling matters. The Project Manager will be the 
primary contact for the Northern Division’s Engineer-in-Charge (EIC) and NSB-NLON Point-Of-Contact 
P’OC) . 

2.2 OA 

The QA Officer reports independently to Atlantic’s President and has full authority to act 
independently from the technical management of the IR program. He will serve as Atlantic’s primary 
contact with the Northern Division’s QA staff, if so requested by the EIC. He will monitor compliance 
of the project with the QA/QC Plan and perform any necessary audits, initiate and report corrective 
actions, and he will assist in preparing QA/QC project summaries for the Final 
Report. 
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Three field audits are planned for this project, one for each of the following activities: 

l drilling and soil sampling; 
l well development; 
l ground water sampling; 

A laboratory audit is also included in the program. 

23 Field OC Coordinator - OAJOC Manaper’s Res-ponsibilities 

The Field QC Coordinator will work with the field team during preparations for the sampling 
events, and also during conduct of field work. He/she will be onsite to ensure all required QC 
procedures are followed; will initiate informal and/or formal corrective actions, as necessary; and will 
maintain and report QC records and results to the Atlantic Project Manager and QA Officer. This person 
will be responsible for ensuring all analytical deliverables have been received and subsequently validated 
according to NEESA Level D Guidelines. 

2.4 Laboratory OC Coordinator 

The laboratory selected for this project is Pace Incorporated of Hampton, New Hampshire 
(PACE), who will also designate a QC Coordinator. PACE’s Quality Assurance Project Plan is included 
as Appendix A to this plan. The Laboratory QC Coordinator will perform the following, in accordance 
with the NEESA-approved QA/QC plan. 

1. Assist the Project/Task Manager in specifying QA/QC procedures to be used during the 
study. 

2. Implement QC procedures and techniques to assure that the laboratory achieves established 
standards of quality. 

3. Evaluate data quality and maintain records on related QC charts and other pertinent 
information. 

4. Monitor laboratory activities to determine conformance with authorized QA policy. 

5. Coordinate internal audits. I 

6. Review performance evaluation results. 

7. Administer intralaboratory and interlaboratory QA efforts. 

8. Prepare QA reports to management. 
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3.0 SAMPLING PROCEDURES 

3.1 Introduction 

The following matrices may be collected during this field investigation study: soil and ground 
water. All sample collection and monitoring procedures are discussed in the Addendum No. 1 Field 
Sampling Plan and a list of procedures for this project is found in Appendix B of this document (the 
actual procedures, along with site-specific modifications or clarifications, are in Appendix A of the Field 
Sampling Plan). All media samples collected will be handled in accordance with this Quality 
Assurance/Quality Control Project Plan, and Atlantic’s Procedures. 

3.2 Selection of SamDline Locations 

The locations of samples for each of the two sites at NSB-NLON appear in the Field Sampling 
Plan. A summary of samples to be collected at each site appears in Section 4.0 of the Addendum No. 
1 Field Sampling Plan and are presented in Appendix C of this document, along with the required 
QA/QC samples. 

3.3 SamDle Collection. Handline and ShiDDing 

Sample bottles will be prepared and shipped to the field by the laboratory Sample Coordinator. 
Where possible, preservatives will be placed in the appropriate containers by the laboratory to minimize 
chemical handling in the field. 

Sample containers, preservatives and holding times are listed in Table 5-l of the Laboratory 
Quality Assurance Project Plan (Appendix A). The only modification to Table 5-l is that aqueous VOC 
samples will be preserved with HCL, and 60 ml bottles with teflon-lined septums will be used to hold 
soil samples for VOC analyses. 

The general listing of field QC samples to be included in each sampling event is provided in 
Table 3-l. 

A sequentially numbered sample label will be filled out at the time of sampling by Atlantic’s field 
personnel according to the proper procedures. It will be attached to each container with the following 
information: 

1. Site number/project number 
2. Field identification or sample station number 
3. Date and time of collection 
4. Designation as grab or composite 
5. Matrix 
6. Signature of samples 
7. Preservation used 
8. General type of analysis to be conducted 

After samples have been collected, they will be placed in a shipping cooler and kept cool with 
frozen blue ice packs. Each sample container will be wrapped in bubble packing for shipment to the 
laboratory by an overnight carrier service or courier. Sample containers will be secured using nylon 
strapping tape and custody seals. 
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TABLE 3-l 

FIELD QC SAMPLES PER SAMPLING EVENT 

Trip Blank (for volatile organics 
OdY) 

NA’ l/cooler 

Equipment Rinsate2 1 /day l/day 

Field Blank l/source/event for all analytes 

Field Duplicates’ 10% 10% 

Referee Duplicate3 Collect at direction of USEPA Project Manager 

1. NA - Not Applicable 
2. Samples are collected daily; however, only samples from every other day are analyzed. 

Other samples are held and analyzed only if evidence of contamination exists. 
3. The duplicate must be taken from the same sample which will become the laboratory 

matrix/spike duplicate for organics or for the sample used as a duplicate in inorganic 
analysis. 

;- 

I,. 
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The chain-of-custody (COC) record will accompany all samples to provide documentation of all 
samples collected and to trace sample possession. Chain-of-custody procedures are discussed in detail 
in Section 4.0 of this document. 

After all the sample containers have been filled and properly stored, field testing will be 
performed. Four parameters will be measured in the field for all aqueous samples: pH, temperature, 
conductivity and turbidity. These measurements will be taken from a separate container which will not 
be submitted to the laboratory for analysis. Temperature will be measured immediately upon collection 
of all ground water and surface water samples, as it is subject to the most rapid change. Conductivity 
and pH will be measured with electronic probes, which will be cleaned with organic-free distilled water 
in between each usage. Atlantic will use a YSl Model 33 SCT Meter for temperature and conductivity 
measurements and an ORION 407A specification meter for pH measurements. 

Upon receipt, the laboratory shall sign and keep copies of the air bill. The COC shall be signed. 
The temperature of the cooler shall be measured and documented. The condition of the samples shall 
be documented. If any breakage or discrepancy arises between COC, sample labels, and requested 
analysis, the sample custodian will notify the Atlantic Project Manager. The pH of incoming samples 
shall be checked and documented upon receipt. Any discrepancy or improper preservation shall be noted 
by the laboratory as an out-of-control event and shall be documented on a corrective action request form 
with the corrective action taken. 

3.4 Field Oualitv Control (OCI Sam&s 

Trip blanks, equipment rinsates, field blanks, field duplicates and potentially referee duplicates 
will be collected as part of each sampling event, in order to ascertain a measure of quality control during 
each sampling round. The following sections described the purpose behind each of these types of 
samples, and Table 3-l specifies the frequency of each type of QC sample. 

3.4.1 Triu Blanks 

Trip blanks are defined as samples which originate from analyte-free water taken from the 
laboratory to the sampling site and returned to the laboratory with the volatile organic analyte (VOA) 
samples. One trip blank will accompany each cooler containing VOAs, will be stored at the laboratory 
with the samples, and analyzed by the laboratory. Trip blanks are only analyzed for VOAs. 

3.43 Euuiument Rinsates 

Equipment rinsates are the final analyte-free water rinse from equipment cleaning collected daily 
during a sampling event (e.g., split spoons, bailers). Initially, samples from every other day will be 
analyzed. If analytes pertinent to the project are found in the r&ate at such levels to cause estimation 
or rejection during data validation, the remaining samples will be analyzed. The results from the blanks 
will be used to flag or assess the levels of analytes in the samples. This comparison is made during data 
validation. The rinsates are analyzed for the same parameters as the related samples. 

.,. 
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3.4.3 F’ield Blanks 

Field blanks consist of the source water used in decontamination and steam cleaning. At a 
minimum, one field blank from each event and each source of water will be collected and analyzed for 
the same parameters as the related samples. 

3.4.4 Field Duukates/Spiits 

Duplicates or splits for soil samples are collected, homogenized, and split. All samples except 
VOAs are homogenized and split. Volatiles are not mixed, but select segments of soil are taken from 
the length of the split-spoon and placed in 60-ml glass vials. The duplicates for water samples will be 
collected simultaneously. Field duplicates will be collected at a frequency of 10% per sample matrix for 
Level D QC. All the duplicates will be sent to the laboratory. The samples used for field duplicates will 
be split by the laboratory and be used as the laboratory duplicate or matrix spike. This means that for 
the duplicate sample, there will be analyses of the normal sample, the field duplicate, and the laboratory 
matrix spike/duplicate. 

3.4.5 Referee DuDkates 

Duplicates/splits will be provided to a designated referee QA laboratory as directed by the 
USEPA or CTDEP. These duplicates/splits are collected and analyzed in addition to the field duplicates 
mentioned in the previous paragraph. 

3.5 Field Decontamination Procedures 

Drill rigs will be steam cleaned prior to entering the Subase and drilling equipment will be 
decontaminated prior to moving to individual sites. Drilling equipment used for multiple boreholes will 
be decontaminated prior to each boring at the site. All major decontamination will be conducted at the 
central decontamination area near Atlantic’s base of operation. Minor decontamination such as cleaning 
of split-spoons and other sampling equipment will be performed at each site. Split-spoons along with 
stainless steel or teflon spatulas, and stainless steel mixing pans will be decontaminated using the 
following procedures: 

1. wash and scrub with alconox detergent in tap water; 

2. rinse with tap water; 

3. rinse with 10% nitric acid or 1% nitric acid if carbon steel is being decontaminated (only if 
metals are being analyzed); 

4. rinse with distilled/deionized water; 

5. rinse with methanol; 

6. rinse with hexane; 

7. rinse with distilled/deionized water (demonstrated to be analyte-free); and 
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8. air dry - on clean polyethylene sheeting. 

NOTE: Steps 3 and 4 may be omitted if sampling devices are not used for inorganic 
sample collection. 

In order to minimize logistical diffkulties and the spread of contaminated cleaning fluids, a 
procedure has been established for well to well decontamination. All drilling will be done over tarps and, 
once the boreholes or wells are complete, the tarp, cuttings and development water may be drummed 
onsite for possible offsite disposal as specified in the Field Sampling Plan. All contaminated drilling tools 
will be wrapped in plastic and moved to the central decontamination area for cleaning prior to moving 
to the next location. 
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4.0 CHAIN-OF-CU!STODY 

Along with the sample labelling requirements presented in Section 3.3, a chain-of-custody record 
will be completed at the time of sampling and accompany samples between the field and the 
laboratory. The following information will be provided on the chain-of-custody form: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Project name/number 

Signature of sampling personnel 

Sample site number/sample number 

Date and time of collection 

Grab or composite 

Signatures and dates and times of individuals involved in transferring samples 

Sample matrix (included in the sample number) 

The field chainof-custody is complete when samples are transferred to overnight carriers or a 
courier, EPA does not require overnight carriers to continue COC within their organization to complete 
the COC. When samples are received at the laboratory, the receiver will sign the chain-of-custody form. 

The sample analysis request section of the COC serves as offkial communication to the laboratory 
of the particular analysis required for each sample and provide further evidence that the COC is complete. 

COC records initiated in the field shall be placed in a plastic cover and taped to the inside of the 
shipping container used for transport. 
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5.0 ANALYTICAL PROCEDURES 

USEPA-approved methods will be used for all chemical and physical analyses undertaken during this 
Installation Restoration Study. Target Compound List (‘XL) and Target Analyte List (TAL) parameters will 
be analyzed by CLP protocols for both organic and inorganic analyses. Approved methods for non-CLP 
parameters are contained in SW 846, ASTM or Federal Register. 

A QA/QC Project Management Plan from the analytical laboratory is submitted together with this 
document. Presented below is a list of the chemical parameters planned for analysis during the Step 1 
investigation. The TCL and TAL are the suites of parameters to be determined on all samples of soil, 
sediment, surface water, and ground water. In addition, selected soil samples will be analyzed for TCLP 
metals, total petroleum hydrocarbons, and oil type identification. 

Atlantic will use procedures developed from attending USEPA seminars on the use of portable gas 
chromatographs for field screening. Atlantic will not, however, use the results of field GC analysis for 
reporting soil or water contamination. It is the intent to use soil gas analysis as a tool for the identification 
of elevated volatile organics areas for the final design of the drilling program. 

5.1 CLP TCL and TAL 

All organic compounds analyses will be conducted according to the U.S. EPA CLP, Statement of Work 
(SOW ILMO1.8), dated February 1988, or the latest version at the time of analysis. The organic compounds 
contained in the TCL will be determined using proven instruments and techniques to identify and quantify 
volatile, semi-volatile and PCB/pesticide compounds. The TCL compounds are shown in Tables 5-l through 
5-3, respectively. 

All inorganic analyte analyses will be conducted according to the USEPA CLP, Statements of Work 
(SOW ILMOl.8), dated July 1988, or the latest version at the time of analysis. The inorganic compounds 
contained in the TAL will be determined using proven instruments and techniques. The TAL compounds are 
shown in Table 5-4. 

Soil extraction for organic and inorganic leaching behavior will be performed using the Toxicity 
Characteristic Leaching Procedure (TCLP) analysis described in 40 CFR 5261 Appendix II. Metals analysis 
of the TCLP extract will be performed by the following methods from the USEPA SW-846 test methods 
manual: Arsenic-7060; Barium - 7088; Cadmium - 7131; Chromium -7191; Lead - 7421; Mercury - 7471; 
Selenium - 7740; and Silver - 7761. 

Total petroleum hydrocarbons will be performed in accordance with the method provided in 
Appendix E. 

Fluorescence analysis to identify or “fingerprint” soils will be performed in accordance with 
methods described in Petroleum Hydrocarbons by Fluorescent Spectroscopic Techniques, ASTM D3650. 

5.2 Analvtical Methodoio&s 

The analytical procedures to be used in this project are contained in the EPA Manuals Methods for 
chemical Analysis of Water and Wastes, Methods for Organic Analysis of Municipal and Instrial Wastewater, 
Test Methods for Evaluating Solid Wastes (SW-846), Contract Laboratory Program Statement of Work for 
Inorganic Analysis, Multi-Media, Multi-Concentration, Revision No. 7188, and Gxtract Laboratory Program 
StatemeRt of Workfor Organic Analysis, Multi-Media, Multi-Concentration, Revision No. 2i88. Other methods 
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may be taken from APHA - Standard Methods for the Examination of Water and Wastewater and ASTM - l7re 
Annual Book of ASTM Standards. 

These methods are summarized in Table 7.1, located in the Laboratory Quality Assurance Project 
Manual (Appendix A). 

These tables include all constituents in the TAL, TCL and other parameters that PACE routinely 
analyzes, including all parameters specified in the Field Sampling Plan. 

TABLE 5-l 

TARGET COMPOUND LIST (TCL) 
VOLATILE COMPOUNDS 

..i.~~,i::.:j:j::,,,:::.: :,,,~~:;~.:..~:,,j .:. .j/j::;:j:‘I::j,;I :: ; 

.: . . .: :: : ~, : :, :,:. ,,.,. :. : j : : . . ., : ,:,,:...I I; :, 
: > ;’ .:: 

:,: .. 

Chloromethane 
Vinyl chloride 
Methylene chloride 
Carbon disulfide 
1,l -Dichloroethane 
Chloroform 
2-Butanone 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
Trichloroethene 
1,1,2-Trichloroethane 
cis-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
Toluene 
Ethyl benzene 

, Total xylenes 

Bromomethane 
Chloroethane 
Acetone 
1 , 1-Dichloroethene 
1,2-Dichloroethene (cis and trans) 
1,2-Dichloroethane 
1 , 1,l -Trichloroethane 
Vinyl acetate 
1,1,2,2-Tetrachloroethane 
trawl ,3-Dichloropropene 
Dibromochloromethane 
Benzene 
2-Hexanone 
Tetrachloroethene 
Chlorobenzene 
Styrene 

.; 
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TABLE 5-2 

TARGET COMPOUND LIST (XL) 
SEMI-VOLATILE COMPOUNDS 

.‘.:‘. 

:... : 

j::j,,:,;,; ,,..: : ,,:::.:j:y::,::,.: :,:: 

:,:: : :.. ,? F:’ : 

.j,:,..:::j, :.i:::.y:..: . . . . . 

j: jjjjy:,:.: ::: :: .:. :::y.: :.::;::~:: : 

: 
,,,~,:: ,.,..: .:., .,.:..: ‘.’ 

.: :: .::,;:j:j:,:. ,.. :j:.: 
: :...: :., :.,.:... 
,j ,j:.:,j; ‘:‘::I .: :. 

.: 

.j :j 

: .: ..:,:. .:... 
; y::.: : . . :..A... : “;::,:: .::.:::: :: I:,: j ,.: 

: :::. 
,. .: : sEMiJj( .: ,,:,, :: ::::f : : :, ,: .: ,, :. ,:, : y: y : : j: : ;.; ‘j : 1::::. if.,) j:.:;::.:<.<..: 1: I... 

Phenol 
2Chlorophenol 
1,4-Dichlorobenzene 
1,2-Dichlorobenxene 
Bis(2-chloroisopropyl)ether 
N-Nitrosodipropylamine 
Nitrobenzene 
2-Nitrophenol 
Benzoic acid 
2,4-Dichlorophenol 
Naphthalene 
Hexachlorobutadiene 

2-Methylnaphthalene 
2,4,6Trichlorophenol 
2-Chloronaphthalene 
Dimethyl phthalate 
3-Nitroaniline 
2,4-Dinitrophenol 
Dibenzofuran 
2,6-Dinitrotoluene 
CChlorophenyl phenyl ether 
4-Nitroaniline 
N-nitrosodiphenylamine 
Hexachlorobenzene 
Phenanthrene 
Di-n-butylphthalate 
Py rene 
3,3’-Dichlorobenzidine 
Bis(2-ethylhexyl)phthaIate 
Di-n-octyl phthalate 
BenzoQfluoranthene 
lndeno( 1,2,3-cd)pyrene 
Benzo(g,h,i)perylene 

Bis(2-chloroethyl) ether 
1,3-Dichlorobenzene 
Benzyl alcohol 
2-Methylphenol 
4-Methylphenol 
Hexachloroethane 
Isophorone 
2,4-Dimethylphenol 
Bis(2-chloroethoxy) methane 
1,2,4-Trichlorobenzene 
4Chloroaniline 
4-Chloro-3-methylphenol 
(para-chloro-meta-crel) 
Hexachlorocyclopentadiene 
2,4,5Trichlorophenol 
2-Nitroaniline 
Acenaphthylene 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Diethylphthalate 
Fluorene 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl phenyl ether 
Pentachlorophenol 
Anthracene 
Fluoranthene 
Butyl benzyl phthalate 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(a)pyrene 
Dibenzo(a,h)anthracene 

NSB-NLON QA/QC PLAN -14- FEBRUARY 1993 



TABLE 5-3 

TARGET COMPOUND LIST (‘XL) 
PESTICIDES, PCBs 

alpha-BHC 
delta-BHC 
Heptachlor 
Heptachlor epoxide 
Dieldrin 
Endrin 
4,4’-DDD 
Endosulfan sulfate 
Endrin ketone 
Chlordane (alpha and gamma isomers) 
Arochlor 1016 
Arochlor 1232 
Arochlor 1248 
Arochlor 1260 

NSB-NLON QA/QC PLAN 

beta-BHC 
gamma-BHC (Lindane) 
Aldrin 
Endosulfan I 
4,4.-DDE 
Endosulfan II 
4,4’-DDT 
Methoxychlor 
Toxaphene 
Arochlor 122 1 
Arochlor 1242 
Arochlor 1254 
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TABLE 5-4 

TARGET ANALYTE LIST UAL) 
INORGANICS 

: : :: . . ‘, ::,, :, :. .: ;. ,: 
,.,.. : :.. ::j# :,;: : 1); :: .,,., ,.,, .:. : r.: ! 

:. ,.,. 
‘. ‘. . . 

i;-..ii’iii:‘i~~li::‘:.,I:‘.;i:,:: : :j : .::j :: ; y;,.: j:.:,j’.$l,: .j: :.:, .j .j,;,:: .:..::..,. ,,,,::.:,...,,, ::, :: :’ ;i?:JZ$$ ,..: ‘.‘:I’,<. 

Aluminum 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Manganese 
Nickel 
Selenium 
Sodium 
Vanadium 
Cvanide 

Antimony 
Barium 
Calcium 
Cobalt 
Iron 
Magnesium 
Mercury 
Potassium 
Silver 
Thallium 
Zinc 
Boron 

.; 
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6.0 DATA VALIDATION 

Data validation will be done under NEESA Level D requirements (DQO4) as presented in Sampling 
and chemical Analysis Quality Assurance Requirements for the Navy Installation Restoration Program, 
(NEESA 20.2-047B). Level D requires full CLP data validation. USEPA CLP data validation procedures are 
contained in the Region I Laboratory Data Validation Functional Guidelines for Evaluathg Organic Analyses, 
February 1, 1988, and the Region I Laboratory Data Validation Function Guidelines for Evaluating Inorganic 
Analyses, June 13, 1988. 
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7.0 DATA OUALITY OBJECTIVES 

The data quality objectives for all measurements (field and laboratory) include considerations of 
precision, accuracy, and completeness as described below in general terms. Detailed quality control objectives 
can be found in Table 5.2 in the Laboratory Quality Assurance Project Manual (Appendix A). 

7.1 Precision 

The precision of a measurement is an expression of mutual agreement of multiple measurement values 
of the same property conducted under prescribed similar conditions. Precision reflects the repeatability of the 
measurement. Precision is evaluated most directly by recording and comparing multiple measurements of the 
same parameter on the same sample under the same conditions. Precision is usually expressed in terms of 
standard deviation. The precision objectives for TCL parameters are specified in the CLP protocols. Except 
as otherwise specified by the method, the QC objective for precision under this project will be +20 percent 
(relative percent difference) as determined by duplicate analyses. The relative percent difference (RPD) is 
calculated as: 

RPD = L.x Vl -v2 
2 Vl + v2 x 100 

Where: Vl V2 = two values obtained by analyzing duplicates 

73 Accuracy 

The degree of accuracy of a measurement is based on a comparison of the measured value with an 
accepted reference or true value, or is a measure of system bias. Accuracy of an analytical procedure is best 
determined based on analysis of a known or “spiked” sample quantity. The degree of accuracy and the 
recovery of analyte to be expected for the analysis of QA samples and spiked samples is dependent upon the 
matrix, method of analysis, and compound or element being determined in the analysis. The concentration of 
the analyte relative to the detection limit is also a major factor in determining the accuracy of the measurement. 
Except as otherwise specified by a method, the QC objective for accuracy under this project will be 75 to 125 
percent (percent recovery), as determined by sample spike recoveries. Alternatively, accuracy may be assessed 

through the analysis of appropriate standard reference materials, certified standards, or other samples, as 
available. The percent recovery is calculated as: 

% recovery = ss - so s x 100 

Where: 

without a spike. 

ss = Value obtained by analyzing the sample with the spike added. 
so = Background value, i.e., the value obtained by analyzing the sample 

S = Concentration of the spike added to Ss. 
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7.3 ComDleteness 

Completeness is a measure of the amount of valid data obtained from the measurement system relative 
to the amount anticipated under ideal conditions. This project’s QC objective for completeness, as determined 
by the percentage of valid data generated, will be > 90 percent. The formula to be used to estimate 
completeness is: 

c= 100 -$ 

Where: C = Percent Completeness 
V = Number of judgements determined valid 
T = Total number of measurements 
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8.0 CORRECTIVE ACTION 

Atlantic and PACE recognize and have established methods to control nonconforming field and 
analytical procedures. The PACE QA/QC Plan documents their corrective action plan. Corrective actions can 
be of three forms: immediate, long-term and those applied to out-of-control events. Each is discussed in light 
of the activities planned in the Installation Restoration Study at the Subase. 

8.1 Immediate Corrective Action 

Immediate action applies to field and analytical procedures that can be instituted as normal operating 
procedures that would prevent the generation of poor quality data. These types of actions are considered 
informal and only require noting problems and corrections 
in the field notebooks or laboratory notebooks. The use of trained field and laboratory personnel will increase 
the awareness of problems requiring immediate corrective action. 

Types of situations which would require immediate corrective action in the field include: 

1. drill rig breaks a throw-out bearing; 

2. HNu meter will not zero; 

3. sampling pumps do not operate; and 

4. grout enters a well screen possibly contaminating a well. 

If immediate corrective actions are not performed then Atlantic will apply formalized long-term 
corrective action. 

8.2 Low-Term Corrective Action 

A long-term corrective action may be identified by problems with standard operating procedures, the 
use of control charts, or the result of performance or system audits. Any quality problem which cannot be 
solved by immediate corrective action falls into the long-term category. The Atlantic QA system ensures that 
the quality problem is reported to a person responsible for correcting it, and who is part of a closed-loop action 
and follow-up plan. 

The essential steps in the closed-loop corrective action system are listed below: 

l identify and define the problem; 

l assign responsibility for investigating the problem; 

l investigate and determine the cause of the problem; 

l determine a corrective action to eliminate the problem; 

l assign and accept responsibility for implementing the corrective action; 

l establish effectiveness of the corrective action and implement it; and 
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l verify that the corrective action has eliminated the problem. 

Documentation of the problem is important to the system. A Corrective Action Request and Reporting 
Form (Figure 8-1) is provided. This form identified the problem, possible causes, and the person responsible 
for action on the problem. If no person is identified as responsible for action, the QA Officer investigates the 
situation and determines who is responsible in each case. 

The Corrective Action Request and Reporting Form also includes a description of the corrective action 
planned and the date it was taken, and space for follow-up. The QA Officer checks to be sure that initial action 
has been taken and appears effective and, at an appropriate later date, checks again to see if the problem has 
been fully solved. The QA Officer receives a copy of all Corrective Action Forms and enters them in the 
Corrective Action Log. This log is maintained as part of the QA records for the project. 

8.3 Out-of-Control Events and Corrective Action 

Out-Of-Control events are usually associated with the analytical portion of an IR Study. PACE 
provides a statement for the resolution of Out-Of-Control events in their QA/QC Plan. 
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ATLANTICENVIRONMENT AL SERVICES, INC. 

FIGURE 8-l 
INSTALLATION RESTORATION STUDY 

NAVAL SUBMARINE BASE - NEW LONDON 
GROTON, CONNECTICUT 

CORRECTIVE ACTION REQUEST FORM 

CORRECTIVE ACTION REQUEST NO. 

Originator: Date: 

Person Responsible for Replying: Contract Involved: 

Description of problem and when identified: 

State cause of problem, if known or suspected: 

Sequence of Corrective Action: (If no responsible person is identified, notify QA Officer immediately. 
Submit all CA forms to QA Officer for initial approval of CA.) 

State Date, Person, and Action Planned: 

CA Initially Approved by: 

Follow-up Dates: 

Final CA Approval by: 

Information copies to: 

RESPONSIBLE PERSON@ COORDINATOR: 

QA OFFICER: 

PROJECT MANAGER: 

Date: 

Date: 
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9.0 DATA MANAGEMENT PLAN 

The purpose of the Data Management Plan is to document and track investigation data and results. 

9.1 Laboratorv Data Manavement 

All laboratory data will be managed by the Field QC Coordinator, who will be responsible for all 
chain-of-custody records and the master sample log notebook. All samples will be recorded in the master 
sample log notebook for future reference. This will include sample site, sample number, data, time, sampling 
personnel, sample media, containers, parameters for analysis, date/method of shipment, and sample 
preservation. The notebook will also be used to document the receipt of laboratory analysis data from the 
laboratory. 

The chain-of-custody and master sample log notebook will be kept in the files for the IR Study under 
the custody of the Project Manager. The removal of the documents from the file will require a signature. 

Laboratory data used for the generation of figures, maps, etc. must be reviewed by another Atlantic 
employee. All laboratory data tables will be initialed by both the ,preparer and the reviewer, and kept in the 
files. 

9.2 Field Data Manaeement 

The data collected during the field investigation and sampling will be documented in field notebooks. 
Field notebook entries will include the following information: 

l name and title of author, date and time of entry, and weather conditions; 
0 site name and location; 
0 field investigation observations; 
0 description of sample location; 
l sample collection method; 
0 sample media, sample I.D. number; 
0 sample preservation; 
0 field measurements @H, temperature, conductivity); 
l location (distance measurement from known field locations); and 
l sample description (e.g., color). 

All field entries will be made in waterproof ink. The field team leader will conduct periodic checks 
of field entries to insure their accuracy and completeness. 

Atlantic’s Project Manager will control all field notebooks. Each field notebook will receive a 
serialized number and be issued to the field team leader. Field notebooks when complete will be returned to 
the project files. 

Field data used for the generation of subsequent information (e.g., boring logs, reports, ground water 
elevation, monitoring well logs, etc.) must be reviewed by another Atlantic technical employee and both initial 
provided on the information. 
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,.- 9.3 Proiect Rleq 

A summary of the project files being used for this project is provided as Appendix D. 

All file information will be placed chronologically in each file, Files removed from the file cabinets 
must be recorded on a signature sheet. All files must be returned to the cabinet at the 
conclusion of each day. 

9.4 Technical Calculation Review 

Technical calculations performed for this project will include, permeability, ground water flow 
directions and velocity, health risk calculations, material volumes, engineering calculations for 
remediation, etc. All calculations will be performed on Atlantic calculation paper with the project number, 
date, and person recorded. All technical assumptions, references will be fully documented. All calculations 
will be reviewed and initialed by a technical person with required expertise in the subject matter. 

.I 
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1.0 PROJECT DESCRIPTION 

PACE New England, Inc. (PACE NE) will provide analytical services to Atlantic Environmental 
Services, Inc. in support of the Navy Pier 33/Berth 16 project and the Wells and Background 
Soil Investigation at the Naval Submarine Base in Groton Connecticut (Atlantic project number 
125615-02P and 125622-04P). All analytical services will be performed at PACE NE’s 
laboratories in Hampton, New Hampshire with the exception of Dioxin analyses which will be 
subcontracted to Triangle Laboratories in Houston, Texas. This will include organic and 
inorganic analyses on both soil and water samples. It is estimated that samples will arrive in 
March and continue for a period of approximately two months. 

PACE NE has a staff of 70 employees and over 24,000 square feet available for the efficient 
management, preparation and analysis of a wide variety of sample types, and for the 
administration of the associated data. The facility has a large area where samples can be stored 
according to protocol and under custody. A 2400 square foot organic preparation lab and 1400 
square foot metals preparation lab support separate 3400 square foot organics and 1200 square 
foot metals instrumentation labs respectively. Shipping, receiving, and warehousing are separate 
from the laboratories. 

In addition to routine annual state inspections, PACE NE routinely undergoes audits from 
USEPA as part of the Contract Laboratory Program. 

2.0 PROJECT ORGANIZATION AND RESPONSIBILITY 

PACE NE will utilize its normal organizational structure (Figure 1) to perform analytical 
services associated with this program. Special assignments for this project are described as 
follows: 

Liaison with Atlantic Environmental, Inc. will be handled by Mr. Stuart Bronson as Project 
Manager. Field activities will coordinate with the lab through Mr. Bronson and questions or 
problems arising in the lab will be conveyed to Atlantic Environmental, Inc. personnel through 
him. 

Ms. Heather Gilley will serve as Sample Management Director and will inspect all samples for 
appropriateness, sufficient volume, labelling and condition, and will notify Mr. Bronson of any 
problems immediately upon arrival. 

Mr. Bruce Hoogesteger will serve as Organic Laboratory Director. Mr. Hoogesteger will have 
technical oversight of the analysis of samples for volatile organic compounds and the analysis 
of samples for extractable organic compounds. 

Monitoring of internal lab scheduling and work oversight for this project will be performed by 
Mr. Richard Wellman who, in addition to serving as Inorganics Lab Director will also serve as 
Technical Project Coordinator and will monitor all phases of the analytical work. Mr. Wellman 
will also have technical oversight of the preparation and analysis of samples for metals and wet 
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chemical parameters. 

Ms. Stephanie Beck will oversee the Laboratory Quality Assurance Program. The Quality 
Assurance Unit (QAU) functions independently from that of lab operations, sales and marketing, 
f7tnance and other administrative functions. QA’s functions include: state and federal regulatory 
compliance issues, laboratory accreditation and approval, data auditing, systems inspections, 
documentation and records archiving. PACE NE’s Standard Quality Assurance Practices are 
outlined and described in the PACE NE Quality Assurance Operations Manual. The QAU will 
perform an audit of the QA program during the project and be available for additional analytical 
system audits as required. 
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Figure 1. Lab Organizational Chart 

ORGANIC LAB INORGANIC LAB MGR. 
Laboratory Mgr. Technical Proj. Mgr. 

B. Roogesteger R. Wellman 
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3.0 QUALJTY ASSURANCE OBJECTIVES 

Quality assurance is defined as the ability to assure that all of the activities are performed correctly and 
the data can be confidently used to make decisions. 

In order to achieve the data requirements that are consistent with the objectives of each task, there must 
be an assessment of the performance of five data quality parameters. These data quality parameters are 
precision, accuracy, representativeness, completeness, and comparability. Definitions of these data quality 
parameters are presented below: 

Precision - A measure of the reproducibility of measurements under a given set of conditions. 

Accuracy - A measure of how close a result is to the true value. 

Representativeness - The degree to which a single measurement is indicative of the characteristics of a larger 
sample or area or the degree to which the data gathered by the project represents the 
field conditions. 

Completeness - A measure of the amount of valid data obtained from the measurement system compared 
to the amount that is planned, e.g., 

% Completeness = # of Valid Results x 100 
Total # of Results 

Valid results will be defined for each task by addressing accuracy, precision, and 
representativeness parameters quantitatively. 

Comparability - A measure of the confidence with which one data set can be described as similar to 
another. 

3.1 Data Quality Parameters 

Tarpet comuound list volatiles (waters) 

1. Accuracy 

- All blanks must be less than the reporting limits. 

- The Laboratory Control Sample percent recoveries must be and Matrix Spike recovery advisory limits 
are: 

water 

1,1-Dichloroethane 61-145% 
Tr&hloroethene 71-120% 

_. _ 
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Benzene 76-127% 
Toluene 76-125% 
Chlorobenzene 75100% 

- The Relative Response Factor @RF) for initial calibration must be greater than 0.300 for the five 
System Performance Check Compounds (0.250 for Bromoform). The System Performance Check 
Compounds are: chloromethane; 1, ldichloroethane; bromoform; 1,1,2,24etrachloroethane; and 
chlorobenzene. 

- The Percent Relative Standard Deviation (%RSD) for the initial calibration must be less than 30% 
for Calibration Check Compounds (CCCs) 1 , 1-Dichloroethene, Chloroform, 1 ,ZDichloropropane, 
Toluene, Ethylbenzene, and Vinyl chloride. 

- The percent difference (%D) for the continuing calibration (CCCs) must be less than 25 %. 

- The detection limit must be equal to or less than the reporting limits listed below. 

Water 
#%/l 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1 , 1-Dichloroethene 
1,2-Dichloroethene (total) 
Chloroform 
I ,2-Dichloroethane 
2-Butanone 
1 , 1,l -Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,l ,ZTrichloroethane 
Benzene 
transT 1,3-Dichloropropene 
Bromoform 

2 
2 
2 
2 
2 
5 
1 
1 
1 
1 
1 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

. 
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4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
Toluene 
1,1,2,2-Tetrachloroethane 
Chlorobenzene 
Ethyl Benzene 
Styrene 
Xylenes (Total) 

2. Precision 

- All laboratory duplicates and matrix spike duplicates should have a relative percent difference (RPD) 
as follows: 

water 
1,l Dichloroethene 14% 
Trichloroethane 14% 
Benzene 11% 
Toluene 13% 
Chlorobenzene 13% 

If the results for the duplicate pair are positive and greater than five (5) times the PQL then the %D 
criteria are used. However, if the results for the duplicate pair are less than 5 times the PQL then the 
acceptance criteria will be +/- PQL or the %D criteria, whichever is greater. This criteria will be used 
for duplicate results that have a “ND” and a positive value. Of course, a duplicate that gives two ND 
values does not give any precision information and thus precision will not be used to judge the date’s 
VZllidity. 

3. Representativeness 

To insure that analyses reflect actual field conditions the laboratory will strive to maintain the integrity 
of the samples prior to and during analysis and to minimize the effects of the laboratory environment 
on the samples. To monitor effects of the laboratory environment, two types of blanks are used. 

The first type is a trip blank which will consist of a volatile organic analysis vial filled by Pace with 
deionized, analyte-free water that will remain capped and accompany the sample VOA vials at all times. 
A trip blank may accompany all water VOA samples shipped to the laboratory. The trip blank indicates 
the effects of sample bottle preparation, shipment to the site, site storage and handling, return shipment, 
and sample holding at the laboratory on sample integrity. 

The second type is a laboratory holding blank which consists of a volatile organics sample vial filled 
with analyte-free water and randomly placed with samples as received for storage prior to analysis. The 
holding blank serves to monitor the effects of sample bottle preparation and sample storage at the lab 
prior to and during analysis. 

r 
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The laboratory will make every reasonable effort to assure that the samples are adequately mixed prior 
to taking aliquots for analysis, to insure that the reported results are representative of the sample 
received. It must be recognized that any means of mixing that exposes the sample to significant risk 
of contamination or analyte loss through volatilization should be avoided. Soil samples for volatile 
organics are particularly vulnerable will not be mixed. A sub sample will be quickly withdrawn for 
analysis. Water samples will be taken from separate volatile organics vials for GC screening and 
subsequent GCYMS analysis. Water samples for extractable organics will be decanted from their 
containers so as to exclude settleable solids that would interfere with liquid/liquid extraction. Other 
samples will be mixed in a clean laboratory environment with non-contaminating spatulas or other 
suitable instruments. 

Field preservation will be checked and documented upon sample analysis at the laboratory by the 
analytical staff. 

Pace will analyze all samples within the holding times specified by the method. 

4. Completeness 

- The objective of this project can be addressed with a 90% completeness for the analysis of VOC in 
water. 

5. Comparability 

- In general, the results are expected to be reasonably similar to any VOC data collected from the same 
locations. To ensure this, the analytical methodology for this task will adhere to EPA SW-846 3rd 
edition and updates, method 8260. 

Tarpet Compound List Volatiles (soil) 

1. Accuracy 

- The presence of any analyte in the method blank is undesirable, although trace amounts of methylene 
chloride periodically occur, because of their use in other parts of the lab. Up to 5 times the reporting 
limit is allowed for this analyte. For all others, no compounds shall be present above the reporting 
limit. 

- The Matrix Spike percent recoveries must be: 

soil 
Compound Name % recv 

1,l -Dichloroethene 59- 172 
Trichloroethene 62-137 
Benzene 66-142 

_- 

. 
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- This method requires an initial 5 point calibration at 10, 20, 50, 100, and 2OOpg/L. Calibration 
criteria are outlined in the SOW. Two failures are allowed with the initial calibration providing that 
the minimum RF >O.Ol and % RSD < 40%. The 5 point calibration is performed when compliance 
cannot be met on a daily calibration or when a new internal or surrogate standard is made. 

- The instrument calibration must be checked every 12 hours during which samples are being run. As 
with the initial calibration, the continuing calibration should be checked for compliance with criteria 
listed in the SOW. Two compounds may fail to meet minimum RF/maximum %D as long as RF 
>O.Ol and %D <40%. 

- The detection limit must be equal to or less than the reporting limits defined below. 
soil soil 
LOW Medium 

wn<g) him9 

Chloromethane 10 
Bromomethane 10 
Vinyl chloride 10 
Chloroethane 10 
Methylene chloride 10 
Benzene 10 
Toluene 10 
1,l -Dichloroethene 10 
Cholorbenzene 10 
Ethylbenzene 10 
Xylene (total) 10 
Chloroform 10 
Styrene 10 
1 , 1,l -Trichloroethane 10 
Carbon Tetrachloride 10 
Bromodichloromethane 10 
1,2-Dichloropropane 10 
cis- 1,3-Dichloropropene 10 
trans-1,3-Dichloropropene 10 
Trichloroethene 10 
1,1,2-Trichloroethane 10 
Bromoform 10 
Acetone 10 
Carbon Disulfide 10 
2-Butanone 10 
4-Methyl-2-per&none 10 
2-iiexanone 10 

1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
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1,2-Dichloroethane 
Dibromochloromethane 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
1,l -Dichloroethane 
1 ,ZDichloroethene 

10 
10 
10 
10 
10 
10 
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1200 
1200 
1200 
1200 
1200 
1200 

2. Precision 

- All matrix spike duplicates should have a relative percent difference (RPD) as listed below. 

1, I-Dichloroethene 22 
Trichloroethene 24 
Benzene 21 
Toluene 21 
Chlorobenzene 21 

The RPD for samples is advisory. If the results for a sample duplicate pair are positive and greater than 
five (5) times the PQL then the %D criteria are used. However, if the results for the duplicate pair are 
less than 5 times the PQL then the acceptance criteria will be +/- PQL or the %D criteria, whichever 
is greater. This criteria will be used for duplicate results that have a “ND” and a positive value. Of 
course, a duplicate that gives two ND values does not give any precision information and thus precision 
will not be used to judge the data’s validity. Sample duplicates not meeting these criteria will be so 
qualified. 

3. Representativeness 

To insure that analyses reflect actual field conditions the laboratory will strive to maintain the integrity 
of the samples prior to and during analysis and to minimize the effects of the laboratory environment 
on the samples. To monitor effects of the laboratory environment, two types of blanks are used. 

The fast type is a trip blank which will consist of a volatile organic analysis vial filled by Pace with 
deionized, analyte-free water that will remain capped and accompany the sample VOA vials at all times. 
A trip blank may accompany all water VOA samples shipped to the laboratory. The trip blank indicates 
the effects of sample bottle preparation, shipment to the site, site storage and handling, return shipment, 
and sample holding at the laboratory on sample integrity. 

The second type is a laboratory holding blank which consists of a volatile organics sample vial filled 
with analyte-free water and randomly placed with samples as received for storage prior to analysis. The 
holding blank serves to monitor the effects of sample bottle preparation and sample storage at the lab 
prior to and during analysis. 

The laboratory will make every reasonable effort to assure that the samples are adequately mixed prior 
to taking aliquots for analysis, to insure that the reported results are representative of the sample 
received. It must be recognized that any means of mixing that exposes the sample to significant risk _-- 
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of contamination or analyte loss through volatilization should be avoided. Soil samples for volatile 
organics are particularly vulnerable and will not be mixed. A sub sample will be quickly withdrawn 
for analysis. 

Pace will analyze all samples as soon as possible and within the holding times specified by the analytical 
method. 

4. Completeness 

- The objective of this project can be addressed with a 90% completeness for the analysis of VOC in 
soil. 

5. Comparability 

- In general, the results are expected to be reasonably similar to any VOC data collected from the same 
locations. To ensure this, the analytical methodology for this task will adhere to USEPA SOW 
OLMOl.8. 

Target Comnound List Semivolatiles 

1. Accuracy 

- All blanks must be less than the CRQL (less than 5 Xs the CRQL for phthalate esters) 

- The matrix spike percent recoveries should be: 

% %soil 

Phenol 12-110% 
2-Chlorophenol 27-123% 
1,4-Dichlorobenzene 36-972 
N-Nitroso-di-n-propyl Amine 41-116% 
1,2,4-Trichlorobenzene 39-98 % 
4-Chloro-3-methylphenol 23-97 % 
Acenaphthene 46118% 
4-Nitrophenol lo-80% 
2,CDinitrotoluene 24-96 % 
Pentachlorophenol 9-103% 
Pyrene 26127% 

26-90% 
25-1022 
28-104% 
41-126% 
38-107 % 
26103% 
31-137% 
ll-114% 
28-89 % 
17-109% 
35-142% 

These limits are advisory. Corrective action is not required if the criteria is not met. 

- The RRf values for both initial and continuing calibrations must be met as described in OLM01.8. 

..-.. _ _ . . ..- ..__ ..-. . ,. - 
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- Themaxim urn RSD must be less than 20.5% with allowances up to four BNA and surrogate 
compounds. The %RSD for the four compounds must be less than 40%. If this criteria is not met, 
then the calibration curve should be reanalyzed. 

.- 

- For continuing calibration checks to be valid, the relative response factor for each compound must 
be less than 25% difference with the initial calibration. Up to four compounds may fail but they must 
be within 40%. 

- The detection limit must be equal to or less than the OLMOl.8 contract required quantitation 
limits(CRQL). It should be noted that the detection limits for samples may be considerably higher 
depending on the sample matrix. 

Phenol 
bis(2-CNoroethyl)ether 
2-CNorophenol 
1,3-Dichlorobenzene 
l,4-Dichlorobenzene 
I ,2-DicNorobenzene 
2-Methylphenol 
bis(2-CNoroisopropyl)ether 
4-Methylphenol 
N-Nitroso-di-n-dipropylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 

bis(2-CNoroethoxy)methane 
2,4-DicNorophenol 
1,2,4-TricNorobenzene 
Naphthalene 
4-CNoroaniline 
Hexachlorobutadiene 
4-CNoro-3-methylphenol 
(para-cNoro-meta-cresol) 
2-Methylnaphthalene 
Hexachlorocyqlopentadiene 
2,4,6-Trichlorophenol 

Water 

Mm 
CLP 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 

10 
10 
10 
10 

.-.. 

Low soil 
p&w 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

330 
330 
330 
330 
330 
330 

330 
330 
330 
330 

Med soil 

@g/Kg) 
CLP 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

10000 
10000 
10000 
10000 
10000 
10000 

10000 
10000 
10000 
10000 _-. 

..-. 
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2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-CNorophenyl-pheny lether 
Pluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Pluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3’-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
bis(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno( 1,2,3-cd)pyrene 
Dibenz(a, h)anthracene 
Benzo(g,h,i)perylene 

2. Precision 

25 
10 
25 
10 
10 
10 
25 
10 
25 
25 
10 
10 
10 
10 
10 
25 
25 
10 
10 
10 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

800 
330 
800 
330 
330 
330 
800 
330 
800 
800 
330 
330 
330 
330 
330 
800 
800 
330 
330 
330 
800 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

25000 
10000 
25ooo 
10000 
loo00 
10000 
25000 
10000 
25000 
25000 
10000 
10000 
10000 
10000 
10000 
25000 
25000 
10000 
loo00 
10000 
25000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
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- All matrix spike and matrix spike duplicates should have a relative percent difference as listed below: 

Compound RPD RPD 
water soil 
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Phenol 42% 35% 
2-CNorophenol 40% 50% 
1,4-Dichlorobenzene 28% 27% 
N-Nitrosodi-n-proyl Amine 38% 38% 
1,2,4-Trichlorobenzene 28% 23% 
4-Chloro-3-methylphenol 42% 33% 
Acenaphthalene 31% 19% 
2,CDinitrotoluene 38% 47% 

Py rene 31% 36% 
Pentachlorophenol 50% 47% 
4-Nitrophenol 50% 50% 

The limits for matrix spike compound RPD are advisory. Corrective action investigation is warranted 
only when the limits consistently fail to be met. 

3. Representativeness 

To insure that analyses reflect actual field conditions the laboratory will strive to maintain the integrity 
of the samples prior to and during analysis and to minimize the effects of the laboratory environment 
on the samples. 

The laboratory will make every reasonable effort to assure that the samples are adequately mixed prior 
to taking aliquots for analysis, to insure that the reported results are representative of the sample 
received. Water samples for extractable organics will be decanted from their containers so as to exclude 
settleable solids that would interfere with liquid/liquid extraction. Other samples will be mixed in a 
clean laboratory environment with non-contaminating spatulas or other suitable instruments. 

‘-- 

Field preservation will be checked and documented upon sample receipt at the laboratory by the sample 
management staff. 

Pace will analyze all samples as soon as possible and within the holding times specified by the analytical 
SOP. 

The representativeness of the sampling technique is measured by the variability of values from the same 
sampling site. 

4. Completeness 

- The goal for completeness for this task is 90%. 

5. Comparability 

- The results are expected to be reasonably similar to any Semi Volatile data collected from the same 
locations. To ensure this, the analytical methodology for this task will adhere to USEPA CLP SOW 
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OLMO1.8. 

Target Analvte List Metals and Boron 

1. Accuracy 

- Initial and continuing calibration verification results must be within 90-l 10 % of the true value with 
the exception of mercury. The control limit for mercury is 80-120%. 

- AlI blanks must give values not above the EPA CLP CRQL. Sample values > 10 times the blank 
value or less than the detection limit will be reported without qualification. 

- The ICP interference check sample must give results between 80-120% of the true value. 

- The LCS results must give percent recoveries between 80-120%. 

- Matrix Spike recoveries should be 75-125 % . Data associated with matrix spiked recoveries out side 
of these limits will be flagged. 

- AA post digestion spikes and Method of Standard Additions will be performed in compliance with 
ILMO2.0 including revision ILMO2.1. 
- ICP serial dilution (5 fold) must be equal to or less than a 10% difference from the initial (undiluted) 
value if the diluted value is greater than the CRDL. The criteria does not apply to elements diluted to 
concentrations below their respective CRDL. If the dilution analysis for one or more analytes is not 
at or within lo%, a chemical or physical interference effect must be suspected, and the data for all 
affected analytes in the samples received associated with that serial dilution will be qualified. 

- Reporting limits wiIl be as follows. 

Analyte ug/L 

Aluminum 200 
Antimony 60 
ArselliC 10 
Barium 200 
E3eryllium 5 
Cadmium 5 
Calcium 5000 
Chromium 10 
Colbalt 50 

Copper 25 
Lead 3 
Magnesium 5000 
Manganese 15 

., ._ .- . ..__.__._ __ _,_ . ., 
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Mercury 0.2 
Nickel 40 
Potassium 5000 
Selenium 5 
Silver 10 
Sodium 5ooo 
Thallium 10 
Vanadium 50 
ZillC 20 
Boron 500 

2. Precision 

- Sample duplicate results should have a % difference of 20% or less. Data associated with sample 
duplicates with a greater than 20% difference when the results are greater than 10 times the CRDL will 
be flagged. When there are duplicate results less than 10 times the CRDL then the control limit is +/- 
CRDL. 

3. Representativeness 

To insure that analyses reflect actual field conditions the laboratory will strive to maintain the integrity 
of the samples prior to and during analysis and to minimize the effects of the laboratory environment 
on the samples. 

,- 

The laboratory will make every reasonable effort to assure that the samples are adequately mixed prior 
to taking aliquots for analysis, to insure that the reported results are representative of the sample 
received. Prior to subsample removal for analysis samples will be homogenized for the analytical value 
to best represent the content of the sample as a whole. 

4. Completeness 

- The objective of this project can be addressed with 90% completeness for the analyses of Metals in 
water and soil. 

5. Comparability 

- The results are expected to be reasonably similar to any Metals data collected from the same 
locations. To ensure this, the analytical methodology for this task will adhere to ILMO2.0 including 
ILMO2.1. 

Target Comnound List PesticideIPCBs 

1. Accuracy 

- Target compounds must not be detected in the method blank above the contract required quantitation _-. 
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limit and the surrogate retention times cannot be outside of the retention time windows calculated from 
the initial calibration for tetracNoro-m-xylene and decachlorobiphenyl. 

- For an initial calibration sequence to be valid&e following criteria apply: Resolution between peak 
valley depths must be greater than or equal to 60% of the shorter peak in the resolution check standard. 

- The breakdown of DDT and Endrin must be less than 20.0% and the combined breakdown must be 
less than 30.0% in the PEM standards. 

- Chromatograms must meet scaling, baseline, and resolution requirements. 
The % RSD of the calibration factors for each single component target compound must be less than or 
equal to 20.0%. Surrogates and two target compounds may be as great as 30.0%. 

- The limits for matrix spike compound recovery are advisory. 

The limits for matrix spike and matrix spike duplicate recovery are the following: 

Compound 

gama-BHC 
HeptacNor 
Aldrin 
Die&in 
Endrin 
4,4-DDT 

% Recovery % Recovery 
Water soil 
56-123 46-127 
40-131 35-130 
40-120 34-132 
52-126 31-134 
56-121 42-139 
38- 127 23-134 

- The detection limit must be equal to or less than the OLM01.8 contract required quantitation 
limits(CRQL). It should be noted that the detection limits for samples may be considerably higher 
depending on the sample matrix. The CRQLs are as follows: 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC 
HeptacNor 
Aldrin 
HeptacNor epoxide 
Endosulfan I 
Dieldrin 
4,4’-DDE 
Endrin 
Endosulfan II 
4,4’-DDD 

., 

water soil 
K& Pldhg 
0.05 1.7 
0.05 1.7 
0.05 1.7 
0.05 1.7 
0.05 1.7 
0.05 1.7 
0.05 1.7 
0.05 1.7 
0.10 3.3 
0.10 3.3 
0.10 3.3 
0.10 3.3 
0.10 3.3 
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Endosulfan sulfate 0.10 3.3 
4,4’-DDT 0.10 3.3 
Methoxychior 0.50 17.0 
Endrin ketone 0.10 3.3 
E&in aldehyde 0.10 3.3 
alpha-Chlordane 0.05 1.7 
gamma-Chlordane 0.05 1.7 
Toxaphene 5.0 170.0 
Aroclor-1016 1.0 33.0 
Arocior-1221 2.0 67.0 
Aroclor- 1232 1.0 33.0 
Aroclor-1242 1.0 33.0 
Aroclor-1248 1.0 33.0 
ArwAor-1254 1.0 33.0 
Amclor-1260 1.0 33.0 

2. precision 

- The limits for matrix spike and mattix spike duplicate compound RPD are advisory. Corrective 
action investigation is warranted only when the limits consistently fail to be met. 

The limits for matrix spike and matrix spike duplicate precision are the following: 

Compound R.PD RPD 
water soil 

gama-BHC 15 50 
Heptachlor 20 31 
Aldrin 22 43 
Dieldrin 18 38 
Endrin 21 45 
4,4-DDT 27 50 

3. Representativeness 

To insure that analyses reflect actual field conditions the laboratory will strive to maintain the integrity 
of the samples prior to and during analysis and to minimize the effects of the laboratory environment 
on the samples. 

The laboratory will make every reasonable effort to assure that the samples are adequately mixed prior 
to taking aliquots for analysis, to insure that the reported results are representative of the sample 
received. Water samples for extractable organics will be decanted from their containers so as to exclude 
settleable solids that would interfere with liquid/liquid extraction. Other samples will be mixed in a 
clean laboratory environment with non-contaminating spatulas or other suitable instruments. 

_- 

A, 

._ -. . _ _ . _, . . . . . . . __ . . - .- . .._. . _.. ._ . . _. __.._ _ _._.... . -.. _ _ ” _ _.. . .._. - . _ 
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Field preservation will be checked and documented upon sample receipt at the laboratory by the sample 
management staff. 

Pace will analyze all samples within the holding times specified by the analytical SOP. 

The representativeness of the sampling technique is measured by the variability of values from the same 
sampling site. 

4. Completeness 

The goal for completeness of this task is 90%. 

5. Comparability 

- The results are expected to be reasonably similar to any Pesticide PCB data collected from the same 
locations. To ensure this, the analytical methodology for this task will adhere to OLM01.8. 

TCLP Metals 

1. Accuracy 

- Elements of interest shall not be present above the detection limit in the method blank. 

- Initial and continuing calibration verification results must be within 90-l 10 % of the true value with 
the exception of mercury. The control limit for mercury is 80-120%. 

- The ICP interference check sample must give results between 80-120% of the true value. 

- The LCS results must give percent recoveries between N-120%. 

- Matrix Spike recoveries should be 75- 125 % . Data associated with matrix spiked recoveries out side 
of these limits will be flagged. 

- Following are the method detection limit goals for TCLP metals. It should be noted that the detection 
limits for samples may be considerably higher depending on the sample matrix. Dilutions of at least 
a factor of 10 are expected for all potential furnace analyses. (Pb, As, Se, Ag, Cd, Cr) 

Element Concentration 

@x4 
Arsenic 0.05 
Barium 2 
Cadmium 0.005 
Chromium 0.1 
Lead 0.015 
Selenium 0.05 

_ 
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2. Precision 

- Sample duplicate results should have a % difference of 20% or less. Data associated with sample 
duplicates with a greater than 20% difference when the results are greater than 10 times the detection 
limit will be flagged. When there are duplicate results less than 10 times the detection limit then the 
control limit is +/- detection limit. 

3. Representativeness 

- To insure that analyses reflect actual field conditions the laboratory will strive to maintain the 
integrity of the samples prior to and during analysis and to minimize the effects of the laboratory 
environment on the samples. The laboratory will make every reasonable effort to assure that the 
samples are adequately mixed prior to taking aliquots for analysis, to insure that the reported results 
are representative of the sample received. Prior to subsample removal for analysis samples will be 
homogenized for the analytical value to best represent the content of the sample as a whole. 

4. Completeness 

- The goal of completeness for this task is 90%. 

5. Comparability 
- The results are expected to be reasonably similar to any TCLP metals data collected from the same 
locations. To ensure this, the sample extraction methodology for this task will adhere to SW-846 
Method 13 11 as amended in the November 24, 1992 Federal Register (57 FR 55114). Extract analysis 
will adhere to SW846 3rd edition and updates. ICP or Furnace methods may be employed with the end 
goal being to meet the detection limit goals of the project. 

Total Petroleum Hvdrocarbons 

1. Accuracy 

- If the result does not fall below the minimum detection limit for this procedure, blank and associated 
samples must be re-extracted and re-analyzed 

- Calibration verification must agree within 20%. A new calibration curve is prepared if the check 
sample does not agree within 20%. 

. 

- Acceptable recoveries for matrix spike, matrix spike duplicates and Laboratory Control Samples are 
50 - 150% of true value. LCSs falling outside of these limits, and associated samples, must be re- 
extracted. 
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- The method detection limit for Petroleum hydrocarbons is 6Opg/g. 

2. Precision 

- Matrix spike and matrix spike duplicates should agree within 50 - 150%. If values do not agree, it 
is determined whether there is a matrix effect. 

3. Representativeness 

- To insure that analyses reflect actual field conditions the laboratory will strive to maintain the 
integrity of the samples prior to and during analysis and to minimize the effects of the laboratory 
environment on the samples. The laboratory will make every reasonable effort to assure that the 
samples are adequately mixed prior to taking aliquots for analysis, to insure that the reported results 
are representative of the sample received. Prior to subsample removal for analysis samples will be 
homogenized for the analytical value to best represent the content of the sample as a whole. 

4. Completeness 

- The goal for completeness for this project is 90%. 

5. Comparability 

- The results are expected to be reasonably similar to any TPH data collected from the same locations. 
To insure this analysis will adhere to EPA 600 method 418.1 (1978) with a soxhelet extraction. 

Grain Size 

1. Accuracy 

- Not Applicable 

2. Precision 

A duplicate sample is analyzed at the rate of one (1) every 20 samples or every three months, whichever 
is more frequent. An acceptable relative range for each sieve is 30% if the sieve percentage is above 
5% of wet weight. If the sieve percentage is below 5% of wet weight, this relative range convention 
is not acceptable. 

3. Representativeness 

- To insure that analyses reflect actual field conditions the laboratory will strive to maintain the 
integrity of the samples prior to and during analysis and to minimize the effects of the laboratory 
environment on the samples. The laboratory will make every reasonable effort to assure that the 
samples are adequately mixed prior to taking aliquots for analysis, to insure that the reported results 
are representative of the sample received. Prior to subsample removal for analysis samples will be 
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homogenized for the analytical value to best represent the content of the sample as a whole. 

_-. 

4. Completeness 

- The goal of completeness for this task is 90%. 

5. Comparability 

- The results are expected to be reasonably similar to any grainsize data collected from the same 
locations. To insure this analysis will adhere to USEPA Procedures for Handling and Chemical 
Analysis of Sediment and Water Samples (plumb 1981) 

Chloride 

1. Accuracy 

- The instrument is calibrated with a ten point curve using the calibration standards above plus a DI 
water blank. Calibration is evaluated by 4 factors. These are slope, intercept, minimum valid 
absorbance, and the correlation coefficient. 

- Matrix spikes are performed using the same sample as the duplicate. The sample is spiked with a 
known concentration of chloride. A recovery of 75-125% is expected from a sample with no matrix 
interferences. 

.-- _. 

- Laboratory Control Samples must yield a recovery of 80-120% 

- Blanks should be less than the method detection limit for the method to be considered under control. 
They are run at a frequency of 1 per batch of samples. Samples with values less than 5Xs the value 
of the associated blank are rerun. 

- The method detection limit for chloride is 1.0 mg/l. 

2. Precision 

Sample duplicates are run at a frequency of 5 % . Duplicate values should agree within 20%. 

3. Representativeness 

- To insure that analyses reflect actual field conditions the laboratory will strive to maintain the 
integrity of the samples prior to and during analysis and to minimize the effects of the laboratory 
environment on the samples. The laboratory will make every reasonable effort to assure that the 
samples are adequately mixed prior to taking aliquots for analysis, to insure that the reported results 
are representative of the sample received. Prior to subsample removal for analysis samples will be 
homogenized for the analytical value to best represent the content of the sample as a whole. 
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4. Completeness 

- The goal of completeness for this task is 90%. 

5. Comparability 

- The results are expected to be reasonably similar to any chloride data collected from the same 
locations. To insure this chloride will by analyzed by Flow injection analysis, LACHAT 10-l 17-07-1- 
A, EPA 600 method 325.1. 

4.0 SAMPLING PROCEDURES 

Field sampling will not be performed by PACE New England, Incorporated. 

5.0 SAMPIX CUSTODY 

Chain-of-Custody encompasses three major elements: the field sampling, the laboratory analysis and the final 
data file. This section will cover quality related activities from the receipt of samples at the laboratory through 
the issuance of final analytical data and the storage of data in its final data file. 

5.1 Chain-of-Custody 

,- The National Enforcement Investigations Center (NEIC) of EPA defines custody of evidence in the 
following manner: 

1. It is in your actual possession, or 

2. It is in your view, after being in your physical possession, or 

3. It was in your possession and then you locked or sealed it up to prevent tampering, or 

4. It is in a secure area. 

Samples may be physical evidence and should be handled according to certain procedural safeguards. 

Field personnel or Client representatives complete the Chain-of-Custody Forms. Samples are received 
by the laboratory accompanied by these forms. The Chain-of-Custody (COC) may be the means by 
which the courts, in some types of legal proceedings, require proof of custody of samples from time 
of receipt to completion of analysis. 

The sampler should provide the following information: 

0 Client project name 

0 Project location 
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Field sample number/identification 

Date and time sampled 

Sample type 

Preservative 

Analysis requested 

Sampler signature 

Signature of person relinquishing samples 

Date and time relinquished 

Sampler remarks 

Custody Seal Number 

The record is filled out completely and legibly. Correction of errors is made by drawing a single line 
through and initialing and dating the error. The correct information is then recorded with indelible ink. 
All transfers of samples except to and from commercial couriers must be recorded on the Chain-of- 
Custody via the “relinquished” and “received by” sections. All information except signatures may be 
pliXlted. 

When samples are received into the laboratory the Sample Management Personnel will sign the Chain- 
of-Custody, verify their integrity as they are unpacked and will explicitly state in the receipt records 
whether the Chain-of-Custody seal is intact, whether the sample is received intact or broken, and 
whether the sample is appropriately identified. This information is documented on the Sample Receipt 
Condition Report. If the integrity requirements are met or when any discrepancies are resolved, the 
sample is assigned a laboratory identification number, the sample is stored in the appropriate refrigerator 
and the pertinent information is entered into the Laboratory Information Management System (LIMS). 
Once samples are in the laboratory, an Internal Custody Record is generated to track the transport and 
status of each sample within the laboratory. After sample log-in, the Chain-of-Custody record and all 
sample receipt documentation will be sent to the Reporting Department. Further detail on internal 
laboratory custody procedures is provided in subsequent subsections. 

5.2 sampling Kits 

In general, sampling kits comprise the following: 

0 Sampling containers 
0 Preservatives (upon request) 
0 Chain-of-Custody forms 

.“, 
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0 Custody Seals (upon request) 
0 Sample labels 
a Packing Material 
0 Shipping containers 
0 Ice Packs 

Sample kit requests are received by the laboratory personnel (generally the Sample Custodian) from 
Client Services or sampling team members via telephone request, memo, or facsimile. 

Based upon the specific request, the Sample Custodian determines the appropriate containers, 
preservatives and the necessary volume/quantity to specify for the analysis. This information is outlined 
in Tables 5- 1. 

On arrival at the laboratory, all samples will be inspected thoroughly to confirm that the integrity of 
the samples and containers have not been compromised. The temperature of the cooler will be recorded 
on the chain of custody accompanying the cooler. The cooler custody seals will be inspected to verify 
that they are still intact and were properly signed and dated by the sampler. The individual sample 
containers will also be inspected to verify that each has a sample tag or label. The condition of the 
samples will be noted on the sample receipt condition report. 

The sample containers will be checked against the accompanying chain-of-custody to verify that the 
cooler contents are identical to the samples described on the chain-of-custody documents. If 
discrepancies exist, the sample custodian will immediately contact Mr. Bronson who will notify the 
Atlantic Project Manager of the problem. 

The samples will be placed in refrigerated (4°C) storage until they are taken for preparation or analyses. 

Internal chains of custody (ICOC’s) will be initiated by the laboratory sample custodian to account for 
each sample and to track its progress through the analytical process. As samples are taken from the 
sample custodian, the sample technician will sign the ICOC. On return of unused sample to the sample 
custodian for storage, the ICOC will again be annotated to indicate the transfer of custody. When the I 
sample is exhausted, the ICOC will be noted as such. 

. . 

1 

... .... ..... - ............... ....... 
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TABLE 5-l 
PRESERVATION AND HOLDING TIME REQUIREMENTS 

Parameter 

orwllics: 

Required Volume 
% Containers Preservation 

Volatile Organic Compounds 3 4Oml VOA via&water) 4°C (+2”C) 
1 125ml glass (soil) HCl; pH <2 

Semi Volatile Organic Compounds 
1 125ml glass (soil) 

2 L (water) 

Pesticides/Arochlors 2 L (water) 
125 ml glass (soil) 

TAL Metals plus Boron 
Hg 

50 ml glass (water) 
10 g 

Total Cyanide loooml glass (water) 
ais 

Lh-ains~ 10% 

chloride 1Oml 
2% 

Total Petroleum Hydrocarbons 1OOOml amber glass 
3% 

4°C (+2”(z) 

HNQ pHc2 
4OC 

NaOH pH > 12 
4OC 

4Y! 

4OC 

H$O, pH <2 
4°C 

Holding’ 
Time (in days) 

10 days 

4*C (+2”C)5 days to extract (waters) 
10 to extract (soils) 
40 from start of extraction 
to analysis 

5 to extract (waters) 
10 to extract (soils) 
40 from start of extraction 
to analysis 

180 days 
26 days 

12 days 

NIA 

26 days 

26 days 

PLEASE NOTE: ALL SAMPLE CONTAINERS SHOULD BE FILLED TO MAXIMUM CAPACITY 
‘Holding time begins at time of receipt at laboratory. 
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6.0 CALIBRATION PROCEDURES AND FREQUENCY 

6.1 General 

Calibration standards for each parameter are chosen to bracket the expected concentrations of those 
parameters in the sample, u to operate within the linear response range of the instrument. Samples 
that fall outside of the calibration range are diluted until bracketed by the calibration standards. 
Calibration standards are prepared typicaIly at a minimum of three concentration levels, usually chosen 
at two times, three to five times, and five to ten times the estimated method detection limit plus a 
calibration blank. Either an internal standard or external standard quantification technique can be 
Utili2Xd. 

Calibration standards are prepared from materials of the highest available purity. To establish 
instrument calibration, working standards are prepared from more concentrated working stock solutions. 
All organic standards are refrigerated or frozen. Inorganic standards are refrigerated as necessary. 
Data regarding their preparation is recorded in the each laboratory sections’ Standards Notebook. 

Instrumental responses to calibration standards for each parameter are subjected to an appropriate 
statistical test of fitness (least squares linear regression, quadratic equation, or relative standard 
deviation of response factors). The calibration must reflect an acceptable correlation of data points 
(correlation coefficient of at least 0.99), or linearity ( < 35 % RSD) to be acceptable. In cases where 
the calibration data are outside of these criteria, the analyst must rerun the calibration standards 
(meeting the same criteria), changing instrumental conditions as necessary. 

For analyses which are performed frequently and for which substantial calibration data is available, a 
complete recalibration is not required each time an analysis is performed providing that the following 
criterion is met: one calibration standard is analyzed at the beginning of the analysis which may vary 
from the expected response (based on the initial, most recent calibration curve) by no more than +25% 
or as specified by the method or QAPP. If this criterion is not met, a complete recalibration is 
necessary. 

During the course of analysis, calibration standards are routinely analyzed to ensure that the 
instrumental response has not changed. Again the criterion stipulated in each method for expected 
response is used by the analyst to determine whether the instrument must be recalibrated or the 
instrument conditions further optimized. 

The accuracy of prepared standards is periodically checked by comparison with a standard from an 
independent source. 

Certain pieces of equipment such as balances, pH meters, and turbidity meters are normally calibrated 
with NIST traceable standard reference material. 
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6.2 Specific Procedures 

Calibration procedures and frequencies for analytical instrumentation are discussed in Section 7 and in 
the methods referenced in Table 7-1. 

7.0 ANALYTICAL PROCEDURE!3 

Analytical procedures shall conform to USEPA CLP SOW OLM01.8 and ILMO2.O(including revision 
ILMO2.1), USEPA SW-846 Third Edition and updates, EPA 600/4-79-020, and ASTM. 

Methods for volatile soil analyses, semivolatiles, pesticides, PCBs, metals (including boron) and cyanide are 
taken from USEPA CLP SOW (OLM01.8 and ILMO2.O(including ILMO2.1)). Methods for volatiles (water) 
and TCLP metals are taken from SW-846 Third edition and updates. Methods for TPH-IR will be from EPA 
600/4-79-020 418.1 with a soxhlet extraction procedure. Methods for grain size will be from Plumb 1981. 
Dioxins will be performed using USEPA CLP SOW DFLMOl .O as modified by SAS-Dioxin-002 August, 1992 
by Triangle Laboratories in Houston Texas. 

The following is a description of the overall quality control samples and checks which will be incorporated into 
the methods utilized for the analyses of soil and water samples associated with the site. General laboratory 
quality control procedures, such as balance calibration and maintenance and glassware cleaning are described 
in the PACE Quality Assurance Plan. 

:‘. 1 Sample Analysis 

Selection of the analytical parameters of interest for each sampling site has been done by Atlantic 
Environmental Services. 

7.1.1 Volatile Organic Compounds 

Volatile Organic Compounds in water will be analyzed following U.S. EPA SW-846 “Test Methods for 
Evaluating Solid Waste - Physical/Chemical Methods” Third edition and updates method 8260. Volatile 
Organic Compounds in soil will be analyzed following U.S. EPA SOW OLM01.8. Samples for VOC’s 
will be analyzed within ten (10) days of verified time of sample receipt (VTSR). Further details and 
additional procedures are described in the analytical methods cited in Table 7-l. Target analytes will 
include the EPA Contract Laboratory Program Target Compound List VOCs. Detection limits will be 
as defined in section 3.0. 

a Tuning - The GC/MS System will be tuned to meet the EPA acceptance criteria for BFB 
(bromofluorobenzene), as required by the method, each day prior to instrument 
calibration or every twelve hours of analysis time. 

0 

. 

Calibration for 8260 - The GC/MS System will be calibrated at a minimum of five 
concentrations of each parameter to be analyzed in the samples. One of the 
concentrations of each compound will be slightly above the method detection limit. The 

_c-. 
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other four concentrations will correspond to the linear range of the instrument or the 
expected range of concentrations in the samples, but also within the linear range. Daily 
calibration is not necessary if the daily check standard validates the initial calibration 
curve, as per the method. 

Calibration Check for 8260 - Each day of sample analysis, after the GUMS performance 
tests have been conducted, calibration check standards will be analyzed to confirm the 
validity of the original calibration. If the response to a calibration check standard differs 
from the initial calibration by more than 5 25 % , then investigation and corrective action 
will be performed, including a complete recalibration, if necessary. Sample analyses will 
not be resumed until this criterion is met. The calibration check compounds are described 
in the method. 

Calibration for OLM01.8 - This method requires an initial 5 point calibration at 10,20, 
50, 100, and 2OOc(g/L. Calibration criteria are outlined in the SOW. Two failures are 
allowed with the initial calibration providing that the minimum RF >O.Ol and % RSD 
< 40%. The 5 point calibration is performed when compliance cannot be met on a daily 
calibration or when a new internal or surrogate standard is made. 

Continuing Calibration for OLMOl .8 - The instrument calibration must be checked every 
12 hours during which samples are being run. As with the initial calibration, the 
continuing calibration should be checked for compliance with criteria listed in the SOW. 
Again, two compounds may fail to meet minimum RF/maximum %D as long as RF 
>O.Ol and %D <40%. 

Internal Standards - Prior to injection, representative compounds, similar to, but not 
those being analyzed for, are injected into each GC/MS extract. These standards are also 
injected into the calibration standards. They are used to more accurately determine 
analyte concentration by normalizing the response to the amount of internal standard 
injected to 100 percent. The internal standards to be used and the spiking level for each 
standard are specified in the EPA method. 

Surrogates - Surrogate compounds representing the classes of compounds of interest but 
different than those being analyzed will be spiked into every sample prior to extraction. 
The recovery of the surrogates will be used to assess each sample’s matrix effects. 
Specific compounds and acceptable recovery limits are listed in Table 7.2. 

Soil Blanks - A medium soil blank is made up of 4.Og VOA free sand + 9ml MeOh + 
lml surrogate. Its purpose is to identify any contamination in the methanol used to 
prepare a soil sample for purging, or anything in the sample preparation process. 
Allowable contamination levels are the same as those for reagent water blanks. 

A low soil blank functions much the same way as a water blank in that it serves as an 
indicator of contamination of the analytical apparatus, of the water used in the procedure 
(to disperse the soil). Ideally, a purified solid would also be used in the blank to mimic 
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0 

0 

0 

l 

0 

the behavior of a 5 gram soil sample. As of yet, no purified solid has been identified 
which does not introduce its own matrix effects. Therefore 5 mls of water are used for 
low soil blanks. A low soil blank must be free of contamination above the CRQL, 
except acetone, methylene chloride and 2-butanone, which may be present up to 5X the 
CRQL. 

Method Blanks - At least one method blank for every twenty samples will be analyzed 
to detect possible interferences introduced in the laboratory. For volatiles analyses, a 
method blank will be analyzed prior to sample analyses each day. An acceptable method 
blank will not contain any target compounds above the detection limit (above 5 time the 
detection limit for methylene chloride, acetone, toluene, and 2-butanone). 

Trip Blanks - Each package or cooler containing VOA vials sent to the site from the 
laboratory will contain a trip blank consisting of two VOA vials filled with organic-free 
water. The blanks will remain in the cooler during sample collection and will 
accompany the samples back to the laboratory. The blanks will then be logged-in and 
stored with the associated samples. 

Holding Blanks (OLM01.8) - These blanks are designed to identify any blank 
contamination problems which have occurred during storage of the sample at the lab. 
A holding blank is simply reagent water which is put into a VOA vial, and then stored 
with a particular sample set in the VOA refrigerator. One holding blank is analyzed per 
SDG. If any analytes above the detection limit are found in a holding blank, all samples 
stored with that blank should be checked for that contaminant, and the data qualified as 
necessary. 

___ 

Matrix Spikes - At least one fortified sample for every twenty field samples will be 
prepared by spiking a sample aliquot with known quantities of the compounds being 
analyzed at concentrations within the range of concentrations expected in the samples. 
The fortified sample will be extracted and analyzed to assess the accuracy of the 
analytical method for that matrix. To ensure that adequate sample volume is available 
to the laboratory for the matrix spikes and matrix spike duplicates, replicate and triplicate 
sets of sample containers will be filled with sample for every twenty field samples. The 
additional sets of containers must be labeled with the field identification and “For Matrix 
Spike Samples”. Compounds and acceptable recovery limits are listed in Table 7.2. 

Matrix Spike Duplicate - Another aliquot of the sample chosen as the matrix spike will 
be fortified with the same parameters and at the same concentration, carried through the 
full sample preparation and analysis procedure and together with the matrix spike results 
used to assess the precision of the analytical method performed. Acceptance criteria are 
listed on Table 7-2. 
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TABLE 7-1 

ANALYTICAL METHOD REFERENCES 

PARAMETER METHOD NUMBER REFERENCE 

Volatile Organics 8260 1 
USEPA SOW OLM01.8 3 

Semivolatiles, Pesticides/PCBs USEPA CLP SOW OLM01.8 3 

TAL Metals and Boron. Cyanide USEPA CLP SOW ILMO2.0 4 

TCLP Metals 131 l/6010 1 

Total Petroleum Hydrocarbons, IR 418.1 2 

Chloride 325.1 2 

Grain Size ASTM 5 

Dioxins USEPA CLP SOW DFLMOl.0 6 

1 Test Methods for Evaluating Solid Waste PhvsicallChemical Methods, SW-846, US EPA Office of Solid Waste and 
Emergency Response, 3rd edition, 1986 and updates. 

2 Methods for the Chemical Analvsis of Water and Wastes, EPAdOO/4-79-020, revised 1983. 

3 USEPA Contract Laboratorv Proxram Statement of Work for Organic Analvsis, OLMOl.8 

4 USEPA Contract Laboratorv Promam Statement of Work for Inoreanic Analvsis, 
JLMo2.0 including ILMo2.1 rev. 

5 American Societv for Testine Materials, D422 

6 USEPA Contract laboratorv Program Statement of Work for Dioxin Analysis, DFLMO1.O 
as modified by SAS-Dioxins-002, August, 1992. 

is 

._ . . _ . . - 
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7.1.2 Semi-Volatile Organic Compounds 

SVOCs will be analyzed in groundwater and soil following USEPA CLP SOW OLMOl.8. All soil 
samples will be extracted within 10 days of VTSR and analyzed within 40 days of extraction. 
Water samples will be extracted within 5 days of VTSR and analyzed within 40 days of extraction. 
Further details and additional procedures are described in the analytical methods cited in Table 7-l. 
Target analytes will include the EPA CLP Target Compound List. Detection limits will be as stated 
in the Section 3. 

0 Tuning - The GC/MS System will be tuned to meet the EPA acceptance criteria for DFTPP 
(decafluorotriphenylphosphine) as required by the method, each day prior to instrument 
calibration or every twelve hours of analysis time. 

a Calibration - The GC/MS System will be calibrated at a minimum of five concentrations of 
each parameter to be analyzed in the samples. One of the concentrations of each compound 
will be slightly above the method detection limit. The other four concentrations will 
correspond to the linear range of the instrument or the expected range of concentrations in 
the samples, but also within the linear range. Daily calibration is not necessary if the daily 
check standard validates the initial calibration curve, as per the method. 

0 Calibration Check Standard - Each day of sample analysis, after the GC/MS performance 
tests have been conducted, calibration check standards will be analyzed to confirm the 
validity of the original calibration. If the response to a calibration check standard differs 
from the initial calibration by more than & 25% then investigation and corrective action will 
be performed, including a complete recalibration, if necessary. Sample analyses will not be 
resumed until this criterion is met. The calibration check compounds are described in the 
method. 

0 Internal Standards - Prior to injection, representative compounds, similar to, but not those 
being analyzed for, are injected into each GC/MS extract. These standards are also injected 
into the calibration standards. They are used to more accurately determine analyte 
concentration by normalizing the response to the amount of internal standard injected to 100 
percent. The compounds to be used as internal standards and the spiking level of each are 
specified in the method. 

0 Surrogates - Isotope-labeled surrogate compounds representing the classes of compounds of 
interest but different than those being analyzed will be spiked into every sample prior to 
extraction. The recovery of the surrogates will be used to assess each samples’ matrix 
effects. Specific compounds, spiking levels, and acceptable recovery limits are listed on 
Table 7-2. If laboratory control sample surrogate recoveries are within acceptance criteria, 
samples with surrogate recoveries outside control limits will be considered to have a matrix 
problem. No reanalysis will be required, but the data will be qualified in the narrative. 

0 Method Blanks - At least one method blank for every twenty samples will be extracted and 

. analyzed to detect possible interferences introduced in the laboratory. An acceptable method 
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blank must not contain any target compounds above the detection limit ( above 5 times the 
detection limit for phthalate esters). 

0 Matrix Spikes - At least one fortified sample for every twenty field samples will be prepared 
by spiking an aliquot of the field sample with known quantities of the compounds being 
analyzed at concentrations within the range of concentrations expected in the samples. The 
fortified sample will be extracted and analyzed to assess the accuracy of the analytical 
method for that matrix. To ensure that adequate sample volume is available to the laboratory 
for the matrix spike sample in water, a second l-liter must be collected once for every 
twenty field samples. The sample must be identified with the field ID and “For Matrix Spike 
Sample”. Compounds and acceptable recovery limits are listed on Table 7-2. 

0 Matrix Spike Duplicate - Another aliquot of the sample chosen as the matrix spike will be 
fortified with the same parameters and at the same concentration, carried through the full 
sample preparation and analysis procedure and together with the matrix spike results used to 
assess the precision of the analytical method performed. A third l-liter sample volume must 
be collected for the matrix spike duplicate in water once for every twenty field samples. It 
must also be identified with the field ID and “For Matrix Spike Duplicate Samples”. 

7.1.3 TCLP Metals 

The analytical methods to be followed for the extraction and analyses of the 8 TCLP metals in soil 
are described in the US EPA SW-846 “Test Methods for Evaluating Solid Waste - 
Physical/Chemical Methods” Third edition and updates method 1311. ICP spectroscopy will be 
used for the determination of Barium, Cadmium, Chromium, silver, Lead, Arsenic and Selenium. 
Graphite furnace atomic absorption spectroscopy will be used for determination only in the event 
that project specific detection limits cannot be met by ICP. Mercury will be analyzed by cold vapor 
generation atomic absorption spectroscopy. All analyses will be performed in strict accordance with 
the methods. This includes: 

0 Calibration - The analytical system will be calibrated daily, or every time the instrument is 
set up. For GFAA analyses this will entail a 3 point calibration and a blank. The ICP will 
be calibrated using a single point calibration standard, a blank, and a linear range standard. 
Calibration for Mercury will consist of 4 standards and a blank. The concentrations will 
define the linear operating range of the instrument or analysis. 

0 Calibration Verification Standards - Immediately after each analytical system has been 
calibrated, the accuracy of the initial calibration will be verified by the analysis of an 
independently derived check standard for every analyte. To ensure calibration accuracy 
during the analytical run, a continuing calibration verification standard must be analyzed for 
every analyte at a frequency of 10% or every two hours, whichever is more frequent. If the 
initial or continuing calibration verification standard differs from the initial calibration by 
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0 ICP Interference Check Sample - To verify interelement and background correction factors, 
an ICP interference check sample must be analyzed an reported at the beginning and end of 
each analysis run or a minimum of twice per every 8 hours. The elements and 
concentrations used in the sample are described in the method. The results for the ICP 
analyses of the sample must fall within t 20% of the true value for the analytes included in 
the sample. 

0 Method Blank - At least one method blank for every twenty samples will be extracted, 
digested and analyzed to detect possible interferences introduced in the laboratory. An 
acceptable method blank should contain no elements of interest above the detection limit. 
Samples with concentrations less than 1OXs the value of a contaminated blank will be rerun. 

0 Matrix Spikes - At least one fortified sample for each waste type as defmed by the client will 
be prepared by spiking an aliquot of TCLP extract with known quantities of the parameters 
being analyzed at concentrations within the range of concentrations expected in the samples. 
The fortified sample will be extracted and analyzed to assess the accuracy of the analytical 
method for that matrix. There are no acceptance criteria for TCLP Matrix Spikes. Digests 
will be spiked at a frequency of l/20 samples analyzed. 

l Laboratory Control Samples (LCS) - LCSs for TCLP metals samples consist of aliquots of 
de-ionized water spiked with analytes of interest. These LCSs are czuried through the 
digestion and analysis phases and provide an estimate of bias based on recovery of the 
compounds from a clean, control matrix. 
If LCS recoveries are within acceptance criteria, samples with spike recoveries outside 
control limits will be considered to have a matrix problem, not a data quality problem. 

l Analytical Spikes - For each sample matrix a known amount of standard will be added post 
digest and analyzed to verify that neither positive nor negative interferences are present. 

7.1.4 Chloride 

more than + 10% (+20% for mercury), then the system will be recalibrated. 

Chloride will be analyzed by flow injection analysis, method 325.1 from EPA Methods for the 
Chemical Analvsis of Water and Wastes, EPA-600/4-79-020, revised 1983. Further details and 
additional procedures are described in the analytical method cited in Table 7-l. The method 
referenced provides a complete description of the procedures to be followed. 

l Calibration - The Lachat Auto Analyzer will be calibrated daily, or every time the instrument 
is set up. 
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l Calibration Check Standards - Immediately after the analytical system has been calibrated, 
the accuracy of the initial calibration will be verified by the analysis of an independently 
derived check standard. To ensure calibration accuracy during the analytical run, a check 
standard must be analyzed at a frequency of 10% or every two hours, whichever is more 
frequent. If the initial or continuing calibration check standard differs from the initial 
calibration by more than + 1096, then the system will be recalibrated. 

l Method Blank - At least one method blank for every twenty samples analyzed to detect 
possible interferences introduced in the laboratory. If Chloride is detected in the method 
blank more than 5Xs the method detection limit (MDL), the source of the contamination will 
be investigated and corrected. Reanalysis of the method blank and the samples associated 
with the method blank will occur. 

l Sample Duplicates - Duplicates are run at a rate of l/20 or l/SDG. Two aliquots of a field 
sample will be carried through the analysis procedure and together will be used to assess the 
precision of the analytical method performed. The relative percent difference between 
duplicates should be within + 20%. 

l Laboratory Control Sample - A QC check sample of known composition spiked with a 
known amount of chloride will be used to monitor method performance exclusive of matrix 
interferences. Recoveries for Laboratory Control Samples (LCS) should be within 80 - 
120% of expected value. 

l Matrix Spikes - At least one matrix spike will be performed at a rate of l/20 or l/SDG. 
Field samples will be fortified with spiking solution as assigned in the field with known 
quantities of chloride at a concentration within the linear range of concentrations expected in 
the samples. Matrix spike recoveries are anticipated to be 75-125%. Recoveries outside of 
this range will be investigated to determine whether the low or high recoveries are a result of 
matrix effect. 

7.1.5 Total Petroleum Hydrocarbons - I&a Red 

The analytical method to be followed for the analysis of TPH in water is described in EPA 600/4- 
88/039 method 418.1 including a 1 - 1 soxhlet extraction procedure. All samples will be analyzed 
within 26 days of VTSR. Further details and additional procedures are described in the analytical 
method cited in Table 7-l. The method referenced provides a complete description of the 
procedures to be followed but briefly, the following will be employed: 

e Calibration Check Standards - Immediately after the analytical system has been calibrated, 
the accuracy of the initial calibration will be verified by the analysis of an independently 
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derived check standard. To ensure calibration accuracy during the analytical run, a check 
standard must be analyzed at a frequency of 10% or every two hours, whichever is more 
frequent. If the initial or continuing calibration check standard differs from the initial 
calibration by more than &20%, then the system will be recalibrated. 

l Method Blank - At least one method blank for batch samples will be extracted and analyzed 
to detect possible interferences introduced in the laboratory. If any contamination is detected 
in the method blank above the method detection limit (MDL), but less than 5 times the 
MDL, then the data will be flagged and the source of the problem investigated for future 
work. If contamination in the method blank exceeds 5 times the MDL, reanalysis the 
method blank and the samples associated with the method blank is required. 

a Matrix Spike/Matrix Spike Dup - Field samples will be fortified with spiking solution as 
assigned in the field with known quantities of petroleum hydrocarbons at a concentration 
within the linear range of concentrations expected in the samples. Matrix spike recoveries 
are anticipated to be 50 - 150%. Recoveries outside of this range will be investigated to 
determine whether the low or high recoveries are a result of matrix effect. 

7.1.6 Grain Size 

,!@+- 
The analytical method to be followed is described in ASTM method D422 and includes: 

0 Sample Duplicates - One duplicate analysis will be performed at a rate of l/20 or l/SDG. 
Control limits for each sieve is + 30% if each sieve contains 5% or more of the total sample 
weight. If a sieve contains less than 5% of the total sample weight, the control limits do not 
apply. For samples that exceed the control limits, reanalysis of that sample is required. 

7.1.7 TAL Metals plus Boron 

The analytical methods to be followed for metals are described in USEPA SOW ILMO2.0 (including 
ILMO2.1). Target analytes will include the 23 TAL elements in the CLP statement of work ILMO2.0 plus 
boron. Furnace atomic absorption spectroscopy will be used as required to achieve the CRDL. Mercury 
will be analyzed by cold vapor generation atomic absorption spectroscopy. Reporting of boron will follow 
CLP SOW procedures and will be treated as an additional TAL metal. All remaining metals will be 
analyzed by ICP spectroscopy. All analyses will be performed in accordance with the methods. This 
includes: 

0 Calibration - The analytical system will be calibrated daily, or every time the instrument is 
set up. For GFAA analyses this will entail a 3 point calibration and a blank. The ICP will 
be calibrated using a single point calibration standard, a blank, and a linear range standard. 
Calibration for Mercury will consist of 4 standards and a blank. One of the concentrations 
of each parameter will be slightly above the method detection limit. The other 
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concentrations will define the linear operating range of the instrument or analysis. 

Calibration Verification Standards - Immediately after each analytical system has been 
calibrated, the accuracy of the initial calibration will be verified by the analysis of an 
independently derived check standard for every analyte. To ensure calibration accuracy 
during the analytical run, a continuing calibration verification standard must be analyzed for 
every analyte at a frequency of 10% or every two hours, whichever is more frequent. If the 
initial or continuing calibration verification standard differs from the initial calibration by 
more than +lO% for target compound list metals or +20% for mercury , then the system 
will be recalibrated. 

ICP Interference Check Sample - To verify interelement and background correction factors, 
an ICP interference check sample must be analyzed an reported at the beginning and end of 
each analysis run or a minimum of twice per every 8 hours. The elements and 
concentrations used in the sample are described in the method. The results for the ICP 
analyses of the sample must fall within +- 20% of the true value for the analytes included in 
the sample. 

Method Blank - At least one method blank for every twenty samples will be digested and 
analyzed to detect possible interferences introduced in the laboratory. An acceptable method 
blank should contain no elements of interest above the detection limit. Samples associated 
with blanks greater than 1OXs the detection limit will be reanalyzed. 

Matrix Spikes - At least one fortified sample for every twenty field samples will be prepared 
by spiking a sample aliquot with known quantities of the parameters being analyzed at 
concentrations within the range of concentrations expected in the samples. The fortified 
sample will be extracted and analyzed to assess the accuracy of the analytical method for that 
matrix. The spiking acceptance criteria can be found in Table 7-3. 

Sample Duplicate - Another aliquot of a sample will be carried through the full sample 
preparation and analysis procedure and together with the original sample results used to 
assess the precision of the analytical method performed. The relative percent difference 
between spiked duplicates should be within 2 20%. 

Laboratory Control Samples (LCS) - consist of aliquots of ideal matrices (water, sand, etc.) 
spiked with analytes of interest. In the case of metals analysis, all analytes of interest must 
be included. Laboratory pure water is used to prepare most LCSs for methods for analysis 
of water. Highly characterized solids, where available, are used for LCSs for methods for 
analysis of solids. Where no such solid LCS is available, spiked laboratory pure water or 
spiked reagent blanks may be substituted. LCSs provide an estimate of bias based on 
recovery of the compounds from a clean, control matrix. If LCS recoveries are within 
acceptance criteria, samples with spike recoveries outside control limits will be considered to 

., 
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have a matrix problem, not a data quality problem. No reanalysis will be required, but the 
data will be qualified in the narrative. 

7.1.8 Pesticides/PCBs 

Pesticides and PCBs will be analyzed in groundwater and soil following USEPA CLP SOW 
OLMOl.8. All soil samples will be extracted within 10 days of VTSR and analyzed within 40 days 
of extraction. Water samples will be extracted within 5 days of VTSR and analyzed within 40 days 
of extraction. Further details and additional procedures are described in the analytical methods cited 
in Table 7-l. Target analytes will include the EPA CLP Target Compound List. Detection limits 
will be as stated in the method. 

0 

0 

0 

0 

Calibration - For pesticides, the GC system will be calibrated at a minimum of three 
concentrations and a blank. One of the concentrations of each compound wilI be the method 
detection limit. For PCBs and toxaphene, a single point calibration procedure will be used. 
Daily calibration is not necessary if the daily check standard validates the initial calibration 
curve, as per the method. 

Surrogates - Surrogate compounds representing the classes of compounds of interest but 
different than those being analyzed will be spiked into every sample prior to extraction. The 
recovery of the surrogates will be used to assess each samples’ matrix effects. Specific 
compounds and acceptable recovery limits are listed on Table 7-2. If laboratory control 
sample surrogate recoveries are within acceptance criteria, samples with surrogate recoveries 
outside control limits will be considered to have a matrix problem. No reanalysis will be 
required, but the data will be qualified in the narrative. 

Method Blanks - At least one method blank for every twenty samples will be extracted and 
analyzed to detect possible interferences introduced in the laboratory. An acceptable method 
blank must not contain any target compounds above the detection limit. 

Matrix Spikes - At least one fortified sample for every twenty field samples will be prepared 
by spiking an aliquot of the field sample with known quantities of the compounds being 
analyzed at concentrations within the range of concentrations expected in the samples. The 
fortified sample will be extracted and analyzed to assess the accuracy of the analytical 
method for that matrix. To ensure that adequate sample volume is available to the laboratory 
for the matrix spike sample in water, a second l-liter must be collected once for every 
twenty field samples. The sample must be identified with the field ID and “For Matrix Spike 
Sample”. Acceptable recovery limits are listed on Table 7-2. Samples associated with 
matrix spike data that is outside of the control limits wiIl be flagged with no re-extraction or 
reanalysis required. 

0 Matrix Spike Duplicate - Another aliquot of the sample chosen as the matrix spike will be 
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fortified with the same parameters and at the same concentration, carried through the full 
sample preparation and analysis procedure and together with the matrix spike results used to 
assess the precision of the analytical method performed. A third l-liter sample volume must 
be collected for the matrix spike duplicate in water once for every twenty field samples. It 
must also be identified with the field ID and “For Matrix Spike Duplicate Samples”. 

7.1.9 Total Cyanide 

Total Cyanide will be analyzed following US EPA CLR SOW ILMO2.0. Samples for Cyanide will be 
analyzed within 12 days of VTSR. Further details and additional procedures are described in the 
analytical methods cited in Table 7.1. Detection limit will be as set forth in the method. 

0 

0 

0 

0 

0 

0 

Calibration - The auto-analyzer is calibrated using nine standards and a blank bracketing the 
range of expected concentrations. The correlation coefficient will be 0.990 or better. 

Calibration Check Standard - During each analysis calibration check standards will be 
analyzed at a rate of 1 per 10 injections to confirm the validity of the initial calibration. If 
the % recovery varies by more than 10 from the initial calibration the instrument will be 
recalibrated and samples run between failing calibration checks wiIl be reanalyzed. 

Method Blanks - At least one DI blank will be analyzed with each batch of 20 samples 
digested. The method blank shall not show contamination above the detection limit. 

Laboratory Control Sample - LCSs are prepared following the requirements of ILMO2.0. 
They are from a source independent of the calibration standards and expected recovery is 
80 - 120% or as specified by the vendor for solid LCS materials. 

Matrix Spike - Field samples will be fortified with spiking solution as assigned in the field 
with known quantities of cyanide at a concentration within the range of concentrations 
expected in the samples. Matrix spike recoveries are anticipated to be between 75 - 125%. 
Corrective action will be taken as necessary and as specified in ILMO2.0. 

Sample Duplicate - Sample duplicate results should have a % difference of 20% or less. 
Data associated with sample duplicates with a greater than 20% difference when the results 
are greater than 10 times the CRDL will be flagged. When there are duplicate results less 
than 10 times the CRDL then the control limit is +/- CRDL. 

8.0 DATA REDUCTION, VALIDATION AND REPORTING 

8.1 Data Validation 
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8.1.1 External Data Validation 

External data validation will be as described in the Atlantic Environmental Quality Assurance 
Project Plan. 

8.1.2 Internal Laboratory Data Reduction and Validation 

GCYMS AnaIvses 
The instrument performance test data will accompany the raw data to be reviewed. Mass 
Spectrometer tune and system performance check compound behavior are checked against 
acceptance criteria. Each sample report is inspected to verify that the following criteria were met 
for qualitative identification of each organic pollutant. 

0 Characteristic ions for each compound of interest must maximize in the same or within one 
scan of each other. 

l Retention time must occur within &30 seconds of the retention time of the authentic 
compound. 

0 Relative peak heights of the three characteristic ions in the Extracted Ion Current Profile 
(EICP) must fail within +20 percent of the relative intensities of these ions in a reference 
mass spectrum. The reference mass spectrum can be obtained by a standard analyzed in the 
GUMS system or from a reference library. 

0 The entire mass spectrum of the compound of interest is compared to the reference 
compound. 

If requested the analyst performs additional library searches for identifj4ng additional non-HSL 
compounds seen in the sample. 

Structural isomers having similar mass spectra can be explicitly identified only if the resolution 
between authentic isomers in a standard mix is acceptable. Acceptable resolution is achieved if the 
base-to-valley height between the isomers is less than 25 percent of the sum of the two peak heights. 
Otherwise, structural isomers are identified as isomeric pairs. 

When a compound has been identified, the quantitation of that compound is based on the integrated 
abundance from the EICP of the primary characteristic ion. The base peak ion for internal 
standards is used. If the sample produces an interference for the first listed ion, a secondary ion is 
used to quantitate. Quantitation is performed using internal standard techniques. 

., 
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To ensure that reported data are accurate, all such resultant data are verified. Retention items and 
area counts are checked carefully for correct and accurate identification and quantification. The 
analyst verifies that calibration criteria have been met, that the LCS and LCS duplicate associated 
with the sample meet project acceptance criteria, that surrogate compound recoveries are acceptable, 
and that blank contamination as would affect sample results was not present. Sample exception 
reports are filed with any affected sample reports. 

Metals Analvses 

Each instrumental session produces an instrument data file or hardcopy printout. A hardcopy of the 
data file is made. The hardcopy is reviewed by the analyst. Each sample datum is evaluated for 
compliance with calibration and range specifications, and in the case of ICP data for sample 
instrument spike recovery compliance. Acceptable sample data are flagged by the analyst. 
Accepted data from QC samples are tabulated into QC Batch Reports which summarize the QC for 
each sample batch prepared. Accepted field sample data are entered into the laboratory information 
system computer. The computer uses initial sample weights and volumes together with instrument 
results and any dilution factors to calculate the sample concentrations corrected for moisture content: 

AxBxC 
mg/L or pg/g M = -------- 

DxE 

where: 

A= instrument value, ug/L in the distillate or dilution 
B = dilution factor 
C = distillate volume 
D= sample volume or weight 
E = dry weight fraction , if solid 

A sample data summary report is generated by the computer listing all factors used in the calculation 
of the final sample result, the associated QC batch number(s), and the final sample results. A senior 
analyst or supervisor reviews the QA Batch Reports for acceptability and flags any affected samples 
with explanatory narrative. The analyst verifies that calibration criteria have been met, that the LCS 
and LCS duplicate associated with the sample meet project acceptance criteria, that surrogate 
compound recoveries are acceptable, and that blank contamination as would affect sample results 
was not present. Sample exception reports are filed with any affected sample reports. 
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Inorpanic Analvses 

The review and validation of total cyanide data is representative of the procedures applied to general 
wet chemical data. A method specific bench notebook is used to document the handling, preparation 

and analysis of each sample. The initial volume or weight taken for analysis is recorded together 
kith final distillate volume, dilutions made to the distillate, and spectrometric readings of the 
diStill&. 

The reviewer checks to verify that the spectrophotometer calibration verification and blank are 
within acceptance limits. Concentrations in the distillates or diluted distillates from field and QC 
samples are then calculated based on the initial instrument calibration. 

The method blank and duplicate laboratory control samples are checked for acceptability and then 
sample values are calculated based on initial sample volumes or weights. Sample values are not 
corrected for method blank values. Any unusual sample behavior during the test procedure is noted 
in the lab notebook. Sample specific data are entered onto a sample data summary or into the lab 
information system computer for compiling into the final report. The analyst verifies that 
calibration criteria have been met, that the LCS and LCS duplicate associated with the sample meet 
project acceptance criteria, that surrogate compound recoveries are acceptable, and that blank 
contamination as would affect sample results was not present. 
with any affected sample reports. 

Sample exception reports are filed 

Samnle Custodv Data Reduction and Validation 

The sample manager or his designee generates a laboratory computer report listing ail sample data 
entered into the computer at the time of sample receipt and log-in. This data is manually compared 
to the chain of custody and laboratory work order forms that accompanied the samples. Any errors 
are corrected at this time. 

*I 

._ . . . . . . 
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8.2 Reporting 

Each of the analytical laboratories enter fmal report data to the laboratory information management 
system using file transfer utilities or manual data entry. Job control sheets are submitted to the data 
review and reporting department. There, data are printed in final report format and are reviewed for 
completeness, and for compliance with project specific acceptance criteria. 

Sample exception reports from the laboratory and results of review for project compliance are 
integrated into a case narrative which is printed and submitted with the final report to the Technical 
Director or his designee for signature and authorization for release. 

The type of laboratory report to be provided wilI be consistent with NEESA level D. Level D 
requires a CLP data package to be delivered. This shall include the summary package and the 
remainder of the package. In addition to the CLP data package, laboratory control charts will be 
included. 

For methods which are not defined in the CLP SOWS the calibration information, method blanks, 
LCSs, chromatograms, MS/MSD, and sample duplicate information shall be reported. 

If a diskette is required, USEPA Format A will be provided for CLP parameters, including volatile, 
semi-volatile, pesticide/PCB, and TAL metals. 

8.3 Documentation 

All analytical results will be thoroughly documented in ink and in reproduction quality. Duplicate 
records will be kept whenever practical. Records will be maintained in a secure area. 

For each analytical result, including all blanks, spikes, calibration standards, and samples, 
supporting documentation will be maintained that includes at least the following: 

0 Complete chain-of-custody records for the sample. 
0 Records of traceability to Certified Reference Materials for all analytical standards, spikes, 

and balance calibration weights. 
0 Records of all sample preparation and analysis, including weights and volumes of samples, 

solvents, reagents, dilution ratios, standards, etc. These records should be in laboratory 
notebooks and/or formalized data sheets, and should undergo review by a supervisor or 
quality control officer. 

l Documentation of all manual calculations in reproduction quality. 

.; 

_ 



PACE New England, Inc. 
Quality Assurance Project Plan 

Date: March 1993 
Revision: 2 

Page 51 of 63 

9.0 INTERNAL QUALITY CONTROL CHECKS 

Each set of samples will be analyzed concurrently with laboratory blanks, laboratory control samples and 
replicates. Surrogate standards will be spiked and analyzed where appropriate. 

9.1 Laboratory Method Blanks 

Laboratory method blanks measure the amount of contamination arising from laboratory processing. A 
method blank consists of deionized laboratory water carried through the entire analytical scheme 
(extraction, concentration and analysis). The method blank volume must be approximately equal to the 
sample volumes being processed. 

A method blank is prepared at a rate of one per batch of samples or every 20 samples of similar matrix, 
whichever is more frequent. Analysis of the blank verifies that method interferences caused by 
contaminants in solvents, reagents, glassware, and other sample processing hardware are known and 
minimized. Optimally, a method blank should contain no greater than five times (5X) the method detection 
limit for common laboratory solvents and phthalate esters; less than the detection limit for all other 
parameters 

9.2 Laboratory Control Samples 

Laboratory Control Samples (LCS), consist of aliquots of ideal matrices (water, sand, etc.) spiked with 
analytes of interest. LCS’s for methods with extensive lists of analytes that may interfere with one another 
may include a limited number of analytes, but the analytes included must be representative of as many 
analytes as is practical. In the case of metals analysis, all analytes of interest must be included. 
Laboratory pure water is used to prepare most LCS’s for methods for analysis of water. Highly 
characterized solids, where available, are used for LCS’s for methods for analysis of solids. Where no 
such solid LCS is available, spiked laboratory pure water or spiked reagent blanks may be substituted. 
LCS’s provide an estimate of bias based on recovery of the compounds from a clean, control matrix. They 
provide evidence that the laboratory is performing the method within accepted guidelines without potential 
non-matrix interferences. They are prepared in duplicate at a rate of one set per twenty samples or one set 
per 14 days whichever is more frequent. 

9.3 Laboratory Duplicates 

A Laboratory duplicate is a sample or laboratory control sample that has been homogenized and split into 
two equal portions before the method sample preparation process. It measures sample precision associated 
with the preparation through analysis and is prepared and analyzed at a rate of one per batch or one per 
twenty samples whichever is greater. 

9.4 Matrix spikes 
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Project bias or accuracy will be assessed by utilizing matrix spikes. Matrix spikes will be prepared by 
fortifying a sample aliquot with known quantities of the compounds being analyzed at concentrations within 
the range of concentrations expected in the sample. After analysis, by subtracting the unfortified aliquot 
from the fortified or matrix spike, percent recovery of each analyte within the representative sample matrix 
can be determined. Matrix spikes will be prepared in the laboratory and analyzed for at least one out of 
every twenty samples for each analyte measured. Additional sample volume will be required for matrix 
spikes. The volumes required will be the same as that for the original sample. 

9.5 Matrix Spike Duplicates 

Analytical precision and accuracy will be assessed by utilizing matrix spikes and matrix spike duplicates. 
Another aliquot of the same sample as the matrix spike will be fortified with the same parameters and at 
the same concentrations as the matrix spike. 

If possible, enough sample should be collected in one container so that the matrix spikes can be prepared. 
However, if an additional sample is collected to accommodate these additional analyses, the sample 
containers from which a matrix spike is to be prepared must be identified on the sample label and chain-of- 
custody form. It is imperative that adequate sample volume be provided from the field, especially for water 
samples. Additional sample volume will be required for matrix spike duplicates. The volumes required will 
be the same as that for the original sample. 

0.0 PERFORMANCE AND SYSTEMS AUDITS 

PACE NE’s Analytical Chemistry Laboratory participates in a variety of interlaboratory tests and 
intralaboratory and performance checks to provide periodic assessment of the effectiveness of the overall 
quality control program. 

10.1 Interlaboratory Performance Surveys 

Performance surveys conducted by the EPA and the New Hampshire Department of Environmental Services 
constitute the bulk of interlaboratory comparisons. 

e EPA Performance Evaluations - Water Supply - Semiannual (May and November) 

Trace Metals 
Nitrate/Nitrite/Fluoride 
Insecticides 
Herbicides 
PAH’S 
Adipate/Phthalates 
Trihalomethanes (THMs) 
Volatile Organic Compounds 

_- 
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Residual Free Chlorine 
Turbidity 
Total Filterable Residue 
Calcium (as CaCO,) 

PH 
Alkalhity 
Corrosivity 
SOdhUll 
Sulfate 
Total Cyanide 

a EPA Performance Evaluations - Water Pollution - Semiannual (April and October) 

Trace Metals 
Minerals 
Nutrients 
Demand 
PCB’s 
PCB’s in Oil 
Pesticides 
Volatile Halocarbons 
Volatile Aromatics 
Total Cyanide 
Non-Filterable Residue 
Oil and Grease 
Total Phenolics 

PACE NE’s performance is evaluated by the respective agency after each round of testing, and reported to 
the Laboratory Technical Director. The Laboratory Technical Director forwards the results to the QA 
Auditor in charge of certifications. The QA Auditor distributes copies of the results to section managers 
and the QA Officer. 

In addition to the EPA WP/WS performance evaluation studies, PACE NE participates in a number of 
different state, federal and commercial studies such as the State of New York, US Navy NEESA, US Army 
COE, USEPA CLP Quarterly Blind samples, US EPA DMR PE studies, and Chemical Waste Management 
round robin studies. 

10.2 Periodic Internal Audits 

Internal auditing is conducted by the QA Auditors. These audits occur periodically and typically focus on 
either performance relative to an SOP or a specific project. Internal audits take two forms - performance 
audits and systems audits. Performance audits involve submittal of blind spikes to the laboratory by the 
Quality Assurance Department for assessment of analytical accuracy. Systems audits consist of a thorough 
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review of procedures and documentation to confirm that work was performed in accordance with this 
Manual, SOPS, and/or project QA Plan and that adequate documentation exists to satisfy the project 
requirements. 

10.2.1 Performance Audits 

Audit Standards 

As required on specific projects, the Quality Assurance Department provides spikes for analysis as 
independent check samples (audit standards). The QA Department prepares any audit standards that 
can be prepared readily from relatively non-hazardous, pure materials or certified concentrated 
standards. In some cases, preparation of reliable audit standards requires special facilities and 
equipment due to the hazardous nature of the materials and/or the requirement for precise 
measurement of minute quantities. In such cases, audit standards are obtained from the USEPA, 
Environmental Monitoring and Support Laboratory (EMSL), Cincinnati, Ohio, or from an 
equivalent source. The nature of the audit standards and the frequency of performance audits are 
specified in the Quality Assurance Plan of each project for which performance auditing is required. 
When practical, audit standards are provided in matrices resembling real project sample matrices, 
and undergo the full sample preparation and analysis procedure. However in many cases this is 
impractical, and it is necessary to submit audit samples as extracts, for analysis only. All 
measurable constituents in the audit standards should be within the expected range of concentrations 
to be encountered in the real samples (or in the extracts). 

10.2.2 Systems Audits 

There are two different types of laboratory systems audits. Systems audits of laboratory operations 
are performed at a minimum frequency of once every month. Systems audits address general 
laboratory operations and conformance to the Laboratory Quality Assurance Manual. 

Svstems Audit Procedures 

The systems audits are performed by the Quality Assurance Auditors. Audit checklists are used to 
ensure that all salient points are addressed and documented. The checklists are filled out legibly and 
reproducibly, in ink, by the auditor, and are signed and dated by the auditor when completed. The 
audit checklist is based on EPA laboratory evaluation criteria, the provisions of the Laboratory 
Quality Assurance Manual and PACE NE SOPS. Project audit checklists are drawn from the 
applicable QAPPs, as well as relevant provisions of the QA Manual. 

Audit checklists will cover at least the following areas: 

0 Systems Audit 
Personnel qualifications and training records 

rl 

_. . . . . . ..- -...-__ ._.- .__. ._....... . . .._...- -- --....- - .._. _- -------.. ___......-. .- __... - 
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Adequacy of laboratory facilities, including work space, lighting, ventilation, and 
supplies 
Maintenance and calibration recordkeeping for analytical equipment 
Safety (facility configuration and practices) 
General operations, including glassware cleaning, inventory and checking of reagents 
and standards, and storage procedures 
Recordkeeping, including sample log-in and tracking, traceability of standards, control 
charts, and raw data recording and tracking. 

0 Project Audit 

w Sample log-in and chain-of-custody records 
Sample storage procedures and records 
Sample preparation and analysis procedures 
Method validation (where applicable) 
Conformance to QAPP 
Control charts 
Precision and accuracy assessment 
Method blanks, reagent blanks, duplicates, check samples, fortifications, surrogates, 
etc. 
Calibration 
Data packages 
Analyst qualifications 
Data validation and reporting 

10.3 QA Reporting and Corrective Action 

Each systems audit is immediately followed by a debriefing, in which the auditor discusses his/her findings 
with the laboratory representatives. The debriefing serves a two-fold purpose. First, laboratory 
management is afforded an early summary of findings, which allows them to begin formulating corrective 
strategies, and second, the auditor has a chance to test preliminary conclusions and to correct any 
misconceptions before drafting his report. 

The systems audit report (which may or may not contain performance audit findings) is issued to the 
Laboratory Director and appropriate supervisors and personnel for corrective action. These responses are 
forwarded, in writing, to the auditor. The auditor then circulates the report to the QA Officer, laboratory 
management and to company management. 

Results of interlaboratory performance surveys and m-house audits, along with unresolved corrective action 
items are summarized in a monthly report from the Quality Assurance Officer to the PACE NE Regional 
Director. 
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11.0 PREVENTIVE MAINTENANCE 

To minimize downtime and interruption of analytical work, preventive maintenance is routinely performed 
on each analytical instrument. Designated laboratory personnel are trained in routine maintenance 
procedures for all major instrumentation. When repairs are necessary, they are performed by either trained 
staff or instrument manufacturer service personnel. 

SOPS are written for each instrument that cover basic operation and maintenance procedures. Detailed 
logbooks documenting preventive maintenance, non-routine maintenance and repairs are also maintained for 
each instrument. The following are brief summaries of maintenance for each major instrument. 

11.1 GCW 

Regularly performed maintenance includes, but is not limited to the following for GUMS instrumentation: 

0 
0 

l 

0 

l 

0 

0 

0 

0 

11.2 ICP 

0 

0 

l 

l 

hard tune with calibration gas (PPTBA) 
removal of 2-3 inches from the injection end of the capillary columns 

replacement of 2-3 inches of column packing from the injection end of packed columns 

injection port liner replacement 

replace injection port septum 

clean ion source as needed 

check vacuum pump oil level 

check carrier gas tanks 

replace or recondition vent traps 

check liquid argon tank level 

change pump tubing 

clean nebulizer and spray chamber as needed 

replace and realign plasma torch when required 

^, 

-. . ._.. . . . __. _ . . .-- ..-...-. -. .._ . 
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l check cooling system water level 

l empty waste reservoir when full 

11.3 AA Graphite Furnace 

l check and align source lamps 

l clean and inspect graphite tube, replacing when surface appears excessively burnt or cracked 

l clean and inspect contact ring, replacing when excessively worn 

l clean mirrors for optical sensor and sample compartment windows 

l check autosampler injector alignment and deposition 

11.4 Mercury Analyzer 

l Check and align source lamp 

l remove and clean sample cell and connecting tubes 

l check sparger for proper operation 

l clean sample compartment windows 

11.5 Laboratory - General 

clean and calibrate balances biannually 

check balance calibration each day of use 

clean balance pan prior to each use 

calibrate class “S” weights every two years 

calibrate automatic pipets 

calibrate thermometers yearly 

record refrigerator, freezer, and oven temperatures each weekday 



PACE New England, Inc. 
Quality Assurance Project Plan 

Date: March 1993 
Revision: 2 - 

Parre 58 of 63 

l clean, check, calibrate to manufacturers specifications all pH, DO, conductivity and, 
turbidity meters, and spectrophotometers biannually 

l general housekeeping: keep counter tops, hoods, and floors clean 

12.0 SPECIFIC PROCEDURES TO ASSESS PRECISION, ACCURACY , AND COMPLETENESS 

Project records, precision, accuracy, and background contamination will be assessed as they relate to 
project quality goals. 

All project analytical data will be subjected to a three tier review process within the laboratory including 
review by the analyst, the Laboratory Manager, and the Technical Director prior to its release. The review 
process has been developed to minimize errors associated with sample processing, sample analysis and data 
reporting and to ensure that information pertaining to a given sample is well documented. 

12.1 Precision 

For each compound and each matrix, precision will be estimated by calculating the average relative percent 
difference (RPD) as follows: 

1) calculate the relative percent difference (RPD) for & duplicate measurement 

RPD= (xl-X2~xlOO 
(Xl + X2)/2 

where Xl =the value obtained for one field duplicate, and 
X2 =the value obtained for the field duplicate of that same sample 

2) calculate the average RPD as RPD = 1 RPD, 

where “i” denotes the consecutive duplicate, and “n” denotes the number of duplicates. 

12.2 Accuracy 

The results of the Laboratory Control Samples and matrix-fortified samples will be used to estimate the 
accuracy of the data. The estimated accuracy will be expressed as percent bias or relative percent difference 
for each compound in the fortified samples, as follows: ++? 

1) Let x = 

X = F-U, 

the analytical result for a given fortified compound in the fortified 
sample, and thus 

_ ._ _. _ _ . . . , . . . ._ c. _. ._ _ . . . - . . _ . 
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where F = the analytical result for the fortified aliquot, and 
u= the analytical result for the unfortified aliquot. 

2) Compute the percent bias of each fortified sample @J as: 

B, = loo (X)/T 

where T = the true concentration based on the amount of compound used in 
forti&tion. 

3) Compute the percent bias (B) represented ‘by all fortified sample results for a given parameter 
in a given medium as the average of B, for that parameter and medium: 

B = Bi/n, 

where n = the number of fortified samples for that parameter and medium or 
matrix. 

12.3 Completeness 

Completeness is a measure of valid, usable data. Once all data review and assessment has taken place, the 
number of valid/usable points for each parameter is compared to the total number collected. Sample data 
may be invalidated due to sample collection problems, breakage or loss, or analyses that exceeded holding 
times or other performance criteria. Completeness is calculated as: 

% Completeness = (Valid Data Poin$ X 100 
Total Data Points 

12.4 Background Contamination 

Background contamination will be reviewed by utilizing results from both field and trip blanks. High 
background levels of analytes or contaminants may render some results questionable or impose higher 
detection limits on some analyses. 

An analytical result above the minimum detection limit for a given parameter necessitates the field blank 
testing for that parameter. If the field blank result is above the minimum detection limit for volatile 
organics analysis, the appropriate trip blank(s) are analyzed to pinpoint the contamination. 

13.0 CORRECTIVE ACTION 
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The following procedures have been established to assure that conditions adverse to quality, such as 
malfunctions, deficiencies, deviations, and errors, are promptly investigated, documented, evaluated and 
corrected. When a significant condition adverse to quality is noted at the laboratory, the cause of the 
condition will be determined and corrective action taken to preclude repetition. Condition identification, 
cause, reference documents, and corrective action planned to be taken will be documented and reported to 
the laboratory directors, technical director, and QAU management. Serious deficiencies will be reported to 
the QAU within twenty-four hours of the time the respondent knew or should have known of the 
deficiency. 

Implementation of corrective action is verified by documented follow-up action. All project personnel have 
the responsibility, as part of the normal work duties, to promptly identify, solicit approved correction, and 
report conditions adverse to quality. 

Laboratory corrective actions may be initiated when the following situations occur: 

@ When predetermined acceptance standards are not attained 

l When procedures or data are determined deficient 

l When equipment or instrumentation is found faulty 

l When samples and test results are questionably traceable 

l When quality assurance requirements have been violated 

l When designated approvals have been circumvented 

l As a result of system and performance audits 

l As a result of a management assessment 

l As a result of laboratory comparison studies 

Project management and staff monitor ongoing work performance in the normal course of daily 
responsibilities. Work is audited at the offices, sites, laboratories, and subcontractor locations by the QAU 
and/or designated lead auditors. Items, activities, or documents ascertained to be in noncompliance with 
quality assurance requirements will be documented and corrective actions mandated through audit fmding 
sheets attached to the audit report. Audit findings are logged, maintained, and controlled by the QAU. 

All project personnel can identify a noncompliance; however, it is the Technical Director’s responsibility to 
ensure that all recommended corrective actions are produced, accepted, and received in a timely manner. 
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The Technical Director also approves all corrective actions issued by the staff. 

The Corrective Action Report (Figure 13-1) identifies the adverse condition, reference document(s), and 
recommended corrective action(s) to be administered. The issued CAR is directed to the responsible 
Laboratory Manager in charge of the item or activity for action. The individual to whom the CAR is 
addressed returns the requested response promptly to the individual in charge, affixing his signature and 
date to the corrective action block, after stating the cause of the conditions and corrective action to be 
taken. The Laboratory Manager maintains the log for status control of CAR’s responses, confirms the 
adequacy of the intended corrective action, and verifies its implementation. The Laboratory Manager will 
issue and distribute CAR’s to specified personnel, including the originator, involved subcontractor, and the 
QAU as a minimum. 
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Figure 13-1 
PACE NEW JWGLAND CORRRCTIVE ACTION REPORT 

Revision 1 - 12/92 

Date: 

Sample ID Number(s) Involved and QC batch #:- 
Repotid By: 

Type of Event: 0 Gut-of Control Event IJ unusual occulTence 

Description of Event: 

Discussion of Known or Suspected Cause: 

Corrective Action(s) Taken (iiclude date, person and action): 

- 

Signed 
Group Supervisor 

Follow Up: 

Signed 
Technical Director 

Quality Assurance Review Management Review 

Date Date 

_. ._.... -._.-... 
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14.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT 

The QA Auditors perform data audits and system inspections which assess sample storage, chain 

of custody documentation, QC precision and accuracy activities, instrument operation and 

maintenance, recordkeeping and SOP maintenance. Any noncompliances with either the PACE 

NE QA Manual, PACE NE SOP (‘s) or study-specific protocols are documented by the QA 

Auditor and reported to the Laboratory Director and the Regional Director. QA Auditors also 

periodically verify that corrective action has occurred. 
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LIST OF ATLANTIC’S QA PROCEDURES 

1020 Field Procedures for Collection of Surface Soil Samples 

1022 Field Procedures for Collection of Surface Water and Sediment 
Samples for Hazardous Waste Determination 

1023 Field Procedures for Collection of Ground Water Samples for 
Hazardous Waste Determination 

1030 Field Procedures for Logging Subsurface Conditions During Test 
Boring and Well Logging 

1031 Field Procedures for Logging Subsurface Conditions in Test Pit 
Excavations 

1041 Sample Chain-of-Custody Procedure 

1042 Shipping Procedures for Environmental Field Samples 

1050 Operation and Calibration of the Century Organic Vapor Analyzer 
Model OVA-128 

1051 Operation and Calibration of the HNu Systems Photoionizer Model PI- 
101 

1052 Operation of the Photovac lOS50 Portable Gas Chromatograph 

1053 Soil Gas Screening for Volatile Organics 

1060 Cleaning Procedure for Sampling Devices Used in Environmental Site 
Investigations 

1070 Well Development Procedures for Small Diameter Monitoring Wells 
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APPENDIX C 
SUMMARY OF SAMPLES TO BE COLLECTED AT EACH SITE 
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soil VOC, SVOC, inorganics, 9 1 5 3 1 1 1 
pesticides, PCB, TCLP metals, 
TPH, pH, oil fingerprint 

soil VOC, SVOC, inorganics, 9 1 4 2 - 1 1 
pesticides, PCB, pHs 

soil WPH 73 1 - - - 1 1 
Ground VOC, SVOC, inorganics, 4 1 2 1 - 1 1 
Water pesticides, PCB, TPH, oil 

fingerprint, pH 
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VOC, SVOC, inorganics, 14 2 7 4 1 2 2 
pesticides, PCB, TCLP metals, 
TPH, pH, oil fmgerprint 

soil VOC, SVOC, inorganics, 15 2 7 3 - 2 2 
pesticides, PCP, pHr 

soil Dioxins/dibenzofurans 6 1 - 2 - 1 1 
Ground VOC, SVOC, inorganics, 7 1 3 2 - 1 1 
Water pesticides, PCB, TPH, oil 

fingerprint, pH 
Notes: 1. Trip blank for VOC analysis only 

2. Samples 19SD1, 19SD2,2OSDl and 20SD2 also to be analyzed for TPH and oil fingerprint 
3. Number may vary based upon depth to bedrock 

., 
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FILING REQUEST FORM 
U.S. NAVAL BASE 

GROTON, CT 

UPDATED 12/28/92 

- CONTRACT 
- CONTRACT ADDENDUM #4/PIER 

33 & BERTH 16 WORK PLANS 
- CONTRACT ADDENDUM #S/RES. 

WELL SAMPLING 
- CONTRACT ADDENDUM#6/WELL 

SAMPLING 
- AMEND. #7/COMMUNITY 

RELATIONS PLAN 
- CONTRACT #IO/-RX MEETING 
- CONTRACT MOD #ll/RES. WELL 

SAMPLING 
- CONTRACT MOD #12/H.W. 

STORAGE AREA SAMPLING 
- CONTRACT MOD#13 SUPPLEMENTAL 

& PHASE II WORK PLANS 
- CONTRACT AMENDMENT #14 

CONTRACT AMENDMENT #IS - 
SUPPLEMENTAL STEP I,MISC, GOSS 
COVE 
CONTRACT AMENDMENT #16 PIER 
33/BERTH 16 

- CONTRACT NEGOTIATION FILE 
(IR STUDY) 

- SUBCONTRACTOR CONTRACT 
CORRESPONDENCE 

CONTRACT OFFSITE POND 
SAMPLING 

- CONTRACT MOD-FS STUDY 
- CONTRACT MOD-OFFSITE POND 

SAMPLING 
- PROPOSAL FEASIBLITY STUDY 
- TRC MEETING CONTRACT 

AMENDMENT 
AMENDMENT #17 COST PROPOSAL 

CORRESPONDENCE/MISC. 

- ATSDR 
CORRESPONDENCE 

- CTDEP/EPA/NAVY COMMENTS 

,f”--- - FINANCIAL (FILE MY MONTH) 
- INTERNAL MEMO’S 
- r; MISC. MEETING NOTES 

FIELD SUPPLIES COST ESTIMATE 
BACKUP 
NEWSPAPER ARTICLES 
PROGRESS REPORTS 
HOMEOWNER MEETING 311211991 
PUBLIC MEETING 7126190 
PUBLIC MEETING l/22/91 
PUBLIC MEETING 3/12/91 
PUBLIC MEETING TRC 4/l l/91 
PUBLIC MEETING TRC 9/19/91 
PUBLIC MEETING TRC 12/2/92 
PURCHASE ORDERS 
SCHEDULE 
TIME SHEETS 
TRC COMMENTS 
TRC MEETING MEETING NOTES 
TBC MEETING NOTES l/9/91 
TRC MEETING 3/31/92 
TRC MEETING CONTRACT 
AMENDMENTS 
TRC MEMBER LIST 

SUBCONTRACTOR!3 

- ASSOCIATED SURVEYS 
- MENZIE-CURA & ASSOCIATBS 
- EMPIRE SOILS 
- META ENVIRONMENTAL 

ATLANTIC NET 
- RADIATION SAFETY 
- WESTON GEOPHYSICAL 

PROJECTFILES 

HAZARDOUS WASTE STORAGE 
FIELD SAMPLING (TSDF) 
PIER 16 & BERTH 33 WORK PLAN 
OFF SITE POND SAMPLING FIELD 
COMMUNITY RELATIONS 
TSDF SAMPLING 1256-12-01 
NAVY PROPOSAL FEASIBILITY 
STUDY 

RESIDENTIAL WELL SAMPLING 1256- 
13 
NAVY DESCRIFTION OF 
CURRENT SITUATION 1256-14-01 

NAVY FS DEVELOPMENT OF 



ALTERNATIVE REMEDIAL ACTION 
1256-14-02 
NAVY INITIAL SCREEMNG OF 
ALTERNATIVE 1256-14-03 

- NAVY EVALUATION OF 
ALTERNATIVES 1256-14-04 

- FS REPORT PREPARATION 1256-14-05 
NAVY FS MENZIE 1256-14-06 

- NAVY/SUPPLEMENTAL WELL 
SAMPLING, ISTOPIC ANALYSIS 
1256-17-01 

COMUNIITYRELATIONS FACT SHEETS 
1256-18a8 

- PHASE II WORK PLAN, FSP, QA/QC 
AND HASP 1256-18 

- BORON/BACKGROUND PLAN OF 
ACTION 

- BORON LITERATURE SEARCH 

NAVY RJMEDIAL INVESTIGATION ETEP 

I/m 

- FSFINAL 
- FSPlSTDRAFT 
- FSP 2ND DRAFT 
- HASP FINAL 
- HASP 1ST DRAFT 
- HASP 2ND DRAFT 
- QAIQC GENERAL 

FINAL QAIQC 
- QA/QC IST DRAFT 
- QAIQC 2ND DRAFT 
- FEASIBILITY STUDY WORKING 

DRAFT 9192 
PHASE II WORK PLAN 

NAVY PLANS & BACKGROUND 
INFORMATION 

200 SCALE UTILITIES 
AREAA 

PHOTOS AERIAL 
BATTERY ACID AREA 

- DPDO AREA 
- GOSS COVE 
- FORMER GAS STATION 

LOWER BASE BLD. #79 - 
- MAPSPLANS 
- SUBMARINE BASE 

TECHNICAL REFERENCES/PAST 
REPORTS 

- TORPEDO SHOP 
.I EXISTING CONDITIONS/PHOTO 

REDUCTION . 
RAW MATERIAL INFO. 

PHOTOS AERIAL 
NEW SITE INFORMATION 
RADIOLOGICAL TEST RESULTS 12/9 1 

DRAFT EIS THAMES RIVER DREDGING 
PROJECT 

BORING LOGS PIER 33/ - 
.BERTH 16 

NAVY FIELD & LAB DATA 

- BORINGLOGS 
- MONITORING WELL CONSTRUCTION 
- GROUNDWATER ELEVATION DATA 
- GEOLOGIC INFORMATION 
- HYDROLOGIC INFORMATION 
- GEOPHYSICAL DATA 
- SOIL GAS DATA 
- FIELD NOTEBOOKS 
- MASTER SAMPLE LOG BOOKS 
- CHAIN OF CUSTODY 
- NET/ATLANTIC MONTHLY QA 

REPORTS 
- MONTHLY LAB DATA FOR 

PROGRESS REPORTS 
- LAB RESULTS SURFACE SOIL 
- LAB RESULTS GROUNDWATER 
- LAB RESULTS SURFACE WATER 
- .LAB RESULTS SEDIMENT 
- LAB RESULTS BORING 
- LAB RESULTS RESIDENTIAL WELLS 
- QA/QC SURFACE SOIL DATA 
- QA/QC DATA VALIDATION 
- QA/QC GROUNDWATER DATA 

QA/QC SEDIMENT DATA 
- QA/QC BORING DATA 
- QA/QC AUDITS 
- UTILITY MANHOLE INSPECTION 
- FIELD NOTES (PRELUIINARY SITE 

INSPECTION) 
- INTERNALLAB 
- ANALYSIS TRACKING 

PHOTOS/SLIDES/VIDEO 
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ATTAai?mTr I 
(spscisl Teobaimi Instruct-) 

TOW Rcccmrable Petroleum Hydro&boas in Soil/Sediment 

1. 

2. 

3. 

4. 

5. 

6. 

1. 

8. 

9. 

Decant and discard 8ny water layer covering a sediment ss@s. 

The soil or sediment sample must be mixed thoroughly. by foreign 
obJc&s such as sticks, leaves and rooks are discarded. 

A portfoa of the m&e should be weighed out for moisture determination, 
to be carrfed out by drying overnight at 1OPC. Method 3540, 
Part 7.2.1. If the ssmplo contains more then 505 water (1esS than 50% 
SOfidS) then more ssnple must be taken in order to reach the 20 gm of 
solid ssmpie nesded for snslysis. 

Blend 20s. of the solid soil sample with 2Og. of an)rydrous sodium suifate 
and plsoe in ~1 ertrration thlmbLe. If the sedFmcnt ssmplt is a sludge 
use the pnparatfon described in Hethod 9071 7.2-7.6 using klg2S04*2H20. 

bfzaet samples according to Method 3540, Dtraotlon of Nonvolatile and 
Semi-Vofatfle Organ10 Cmpounds frolp solids. 

Soxhlet ertractlon rhould be perfamed using 250 ml. of Freon 7 13. 
Extract the sample for four hours. 

The 250 al of Freon extract must be concentrated to 10.0 ml using a 
Kuderna Danish (K-0) concentrator equipped with a three ball Snyder 
COW. The freon is ooncantrated to approrimr&ly 10.0 ml or to a Jaw 
volume capable of transfer to the silica gel*cofumn. To avoid loss of 
low m~ec~ Weight hydrocarbons, do not bring the concentrate to 
dryness. 

A silica gel column as described in SU8U6 method 3630, Section 7.1.2, is 
prepared by loading activated silica gel onto the column using freon 113 
solvent. The activated sfllca gel will remove polar compounds while 
albwlng hydrocarbons to pass through. 

The 10 ml of concentrated extract it loaded ona the ooluam and allowed 
to l lute at a rate of 2 mlhin, The rate can be measured using a 
volumetric cylinder and stop uatch. Uhen the level of sample solution 
reaches the upper surface of the sodium sulfate covering the silica gel, 
the 25 ml of freon 113 fs loaded onto the colum. The first 35 ml of 
Preen 4s collected and should contain the petrolem hydroCarbonso The 
c01~mn mu& be aluted with only enough solvent to tlute the petrolem 
lfstillatss and not elute any polar or aromtic compounds. The 35 ti of 
solution is collected in a SO ml volumetric flask. The aluate is then 
Drought to mark with Freon 113. 



10. The SUndud referaaoe oil is made m per !4et&od 418.1 a~ follows: 

15.0 ml Hexadcoum 
15.0 ml lsooataae 
10.0 al chlorobenzmc 

Lo ml stored b 8 stopped bottle 

1 ml of reference oil is weighed Into a tared 200 ml volumetrfc f’USk, 
stoppered quickly and reweighed. Tbe oil is diluted ta 200 ml with 
Freon 113 and stoppered. This is the stook standard from which working 
swdard~ are mae. The concentration of this staadard 1s calculated in 
mg/l . 

11. A 1.0 gm solid sample of Lawamide (lauric acid aide) is weighed into a 
tared 200 ml wltmetrfc flask and dissolwd ln 100 ml Freon 113. Atter 
dissolution the volumetric lo b-u&t to mark. This Laura&de solution 
will be laired with the reterenoe 011 solution ia a 
0.5 -150 mUO.5 me/SO ml ratio to give a 0.25 mg/50 ti mmntration of 
both. The equal nfrture will be used to measure the separation 
l iicienuy of the silica gel colum. Ten m.UUfters of the mired 
nterence snd fruramfde solution w&U be passed through the silica gel 
eolumu idczrtlally as a sample is passed through the oolum as in 
Pmgrapb9.0. The concetlentionotthereferemeoil wffl be 
subsequently measured te determine the reeowry. If the tUVrPlide 
ramins in the solution iafter silk8 co&m epiuation, then the 
measurwt of t&e reference oil at 2930 cm- 7 u%U exceed the ezpeoted 
couceatratfon of .25 mg/50 ml. The presence of bmuu~de will create a 
high ~rbance when the man is stamad fPan 3200 cam' t&rough 
2700 cm-. 

12. Wfbrate the inf’rared spectrophotometer utth the approprbte ocll path 
using a series of five stUrd8rds inoluding a blsnk equivalent to 
.Ot w/50 ml to 7.0 nrg/50 rPr petroleum distillate. The standards ar! 
prepared as per Method 418.1 and Step 10.0. Prepare a calibration plot 
ot absor 

P 
ce vs. mflligrams/50 ml petroleum hydrocarbons measured a 

2930 a- 
F 

. Eachsampieaad~taxxdardshouldb~scanned f-3200 cm’ to 
2700 cm" and the au%imm checked at 2930 OC . Calculate the 
correlatLon coefffcfent tor the plot usfng the least squares fit 
method. The correlation coefficfent must be bO.995. 

13. fill the infr red cell f 
tram 3200 cm- ? 

rorf 
to 2700 cm' . 

the 50 ml smple flask 8ad man the-pnge 
Masure the absorbance at 2930 cm and 

record the reading. 

14. The concentration of petroleum hydrocarbons ia the samples should be 
cakulated on a dry weight basis. 



1. 

2. 

3. 

4. 

5. 

6. 

t. 

8. 

9. 

10. Rau data for percent solids determination must be included. 

11. Scans of Lauramide/reference oil check plots from 3200 cm” to 2700 cm". 

Uarratlve explrinirrg all anomalies and corrcotfve wtfom Ken. 
hcluded in the narrative should be a tabulation of the crrarple 
nmbert with the comesponding labor8tory sample numbers. 

mly Iwtrumcr?t calibration plot of styrene thb film. 

Tabulated sample results; porftive results and dcteation Umlts for non- 
detects. ‘. 

&bOratOy aMlySiS notebook pager or bench sheets; all SaU@e raw data 
including sample weight, dilutions, aad concentration faotors. 

%buhted reS’&ts of duplicate and matrfr spike analyses; t&htiOns of 
standard results and calibration verffleatfon results. 

Wbratioa curve x-au data. 

Examples of sample results calwiatiolrs. 

Sample preparation logs. 

Copies of request, 
and shfppitig airbills. 

packing lists, chin-of-custody, sample tags 

. 



QC Beauirements 

Audits 
Rewired 

1. Calibrate 
Spectrophotometer 
(u8velength) using 
styrenc film 

2. Prepare 8 
calibration plot 
of 8bsorbance 
vs.mgpetrolmml 
hydrocarbons per 
SO ml solution 
(.Ol II@50 ml to 
1.0 mgmi ml 

3. Method Blank 

4. 

5. 

6. 

7. 

L&it3 

Must meet 
aanufacturerls 
8peatflcation 
for wavelength 

WY * correJAtion Hake mu working 
coefficient standards and prepare 
a.995 new callbratfon plot. 

hboratcry DupUcak 1 per 10 
(Separate prepamtion analytical 
of iample)~ samples 

Matrix spike 
0.20 lag/50 ml 
reference oil 
solution 

1 per 10 
anAlytical 
malples 

Contfnuing Check 1 per 10 
Standard 0.20 II& samples and 
50 ml std refercnae at the end 
oil solution of analysis 

Separation oheck 
sample (&uramfQe/ 
Ref oil mixture) 

1 per 20 
sempl= 

52 times DL 

80;*120~ 
recovery 

ilo% 

Yo ore than 
+w; of 
reference oil 
concenttatlon 

Corrective 
Actions 

Call for help 
from manufaoturer Is 
repremntrrtfve. 

If a2 tiaeu DL, 
determine sowee of 
eoatamfaation and 
reana&pze bAaak. Limfts 
must be met prior to 

analysis. 

If not i20%, 
rerun dupUcate. 
If out of limit, proceed. 

If not within limits 
repeat if not again 
p-d 

If outside limits, 
remlibrrte end rerun 
all sanrples run since 
last rccepteble calibration 
check. 

If outside Umlt 
reseparate all related 
samples ulth new Si02 
column sfnce last 
compliant check. 

_-- 
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1.0 INTRODUCTION 

This Health and Safety Plan (HASP) addresses the health and safety practices that will be 
employed by all site workers participating in the Installation Restoration Study at the Pier 33 and 
Berth 16 sites at the Naval Submarine Base - New London, Groton, Connecticut (NSB-NLON). This 
HASP is a modification of the original HASP, dated April 1989, prepared for similar investigations 
of seven Step 1 sites and four Step II sites. Pier 33 and Berth 16 are Step I sites. Figure l-l shows 
the general location of NSB-NLON and Figure l-2 shows the two newly identified sites and the 
original eleven investigation sites. 

Step I involves a preliminary assessment of the site based on a screening level of field 
investigation in order to determine the presence of contamination and potential health and 
environmental risks. Step II involves a comprehensive field investigation in order to determine,the 
extent of contamination, health and environmental risks, and evaluate remedial alternatives if 
appropriate. The HASP takes into account the specific hazards inherent to each site and presents 
detailed procedures to be followed by Atlantic Environmental Services, Inc. (Atlantic) and its 
subcontractors in order to avoid and, if necessary, deal with potential health and/or safety problems. 
All activities performed under this HASP will comply with OSHA Regulations 29 CFR Part 1910, 
1925 and 1926 with amendments. 

This plan is based on an initial assessment of health and safety risks associated with each site. 
The plan will be updated if additional information is obtained on the chemical nature of materials 
spilled, used or disposed at each site and their associated health and safety risks. 

The HASP will be applicable to all of the field activities which are discussed in detail in the 
Field Sampling Plan. Elements of the field investigation include a soil gas survey, utility inspections, 
installation of monitoring wells, drilling of test borings, well development, ground water sampling, 
and soil sampling. The field sampling plan outlines which investigative measures are proposed for 
each site. Specific health and safety measures applicable to each activity will be discussed in the 
following sections of the HASP. 

Included in this HASP are four general sections covering the Medical Surveillance Program, 
Emergency Procedures, Safety Training Programs, and the Site Safety Plan. The Site Safety Plan 
is written in a format such that it can be separated from this HASP and posted at the site field office 
for general use. 

Robert Breeding is Atlantic’s Corporate Health and Safety Officer and Barry Giroux is the 
designated Health and Safety Engineer for the investigation of the NSB-NLON site. When referred 
to in the following plan, site safety engineer refers to Mr. Giroux or his designee. 
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2.0 MEDICAL SURVEILLANCE PROGRAM 

Atlantic maintains a continuous in-house medical surveillance program designed specifically 
for field personnel engaged in work at sites where hazardous or toxic materials may be present. 
Atlantic employs the services of Lawrence & Memorial Occupational Health Center and Dr. Martin 
G. Cherniak, M.D., M.P.H. who are specialists in occupational health and conduct yearly 
comprehensive examinations of all field personnel on Atlantic staff. The medical results of the 
examinations aid in determining the overall fitness of employees participating in field activities. 

Dr. Cherniak’s address and telephone number are: 

Office: Lawrence & Memorial Occupational Health Center 

Suite 28, 404 Thames Street 
Groton, Connecticut 06340 

Telephone: (203) 445-455 1 

Under Dr. Cherniak’s supervision, all field personnel undergo a complete physical examination 
including a detailed medical and occupational history before they participate in hazardous waste site 
investigations. The following tests are performed as part of the examination: 

l Complete blood workup (38 analyses), including screens for particular toxicants 
anticipated at the NSB-NLON sites (see Appendix A for list of recommended blood 
tests). 

l Urine analysis, including screens for metals and indicators of proper kidney and liver 
function. 

0 Pulmonary Function 

0 Electrocardiogram 

0 Chest x-ray 

l Hearing and Eye exam 

Upon completion of these tests, personnel are certified whether they are ,fit for field work, 
in general, and fit to use all levels of respiratory protection, in particular. 

In the event that an employee of Atlantic is exposed to some form of hazardous substance 
or wishes to be rechecked because he/she shows symptoms of exposure, he/she will be sent to 
Dr. Cherniak immediately. Dr. Cherniak also acts as a consultant to the subcontractors participating 
in Atlantic’s field teams providing information on health risks associated with various chemical 
substances. 
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All subcontractors or other personnel that will enter any active sampling area must certify 
that all of their personnel are in a medical surveillance program that complies with OSHA regulations 
for hazardous waste operations (29CFR 1910.120). 
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3.0 EMERGENCY SUPPORT AND PROCEDURES 

3.1 Communications 

A telephone will be located in the field office trailer located adjacent to Building 181. A 
mobile telephone will be provided with the field vehicles used at each sampling activity. 
Walkie-talkies may be used to communicate during field investigations. 

3.2 Local Emergency Suuwrt Units 

In order to be able to deal with any emergency that might occur during the site investigations, 
the following information has been obtained and will be posted prominently in the field office. Field 
teams working away from the site office will carry a copy of these emergency numbers: 

1. Local emergency medical team located at NSB-NLON 
(ambulance/fire dispatcher): 

2. Nearest emergency room (NSB-NLON Hospital): 
Emergency Room at Lawrence Memorial Hospital (New London): 

3. Groton Police: 
4. Groton Fire Department: 
5. Toxicological Consultant: Dr. Cherniak: 
6. Utility Emergencies (electric, gas, water and sewer) NSB-NLON 

Public Works: 
7. Authorized Navy Site Personnel: 

Dial 449-3333 
449-3666 
442-0711 
445-245 1 
445-2456 
445-4551 

449-3841 

William Mansfield: 
Adrienne Townsel: 

4494481 
449-3853 

After 11/91 (215) 877-6432 

8. NSB-NLON Security: 
9. National Information Centers: 

449-3224 

Chemtrec: (800) 424-9300 
National Response Center: (800) 424-8802 

Before the field investigations begin, the NSB-NLON fire department will be notified of the 
field activities planned and the potential materials that are thought to exist at each site so that they 
will be able to respond in case of an emergency. 

3.3 Preuaration for Medical Emereencies 

Atlantic will contact and meet with supervisory staff at the NSB-NLON fire department who 
will be the point of contact for all emergencies, i.e., chemical, fire, or injury, while working at 
NSB-NLON, The fire department will be able to provide ambulance and paramedic support to any 
incident, and they will make the critical decisions regarding where an injured person would be 
transported. In case of immediate threat to life, the Naval Hospital on NSB-NLON would be used, 
otherwise all cases would be directed to Lawrence and Memorial Hospital in New London. 
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Before field work on each site commences, personnel who will be working there or observing 
the operations will complete a brief medical history data sheet that includes the following 
information: 

1. Name, address, home phone 
2. Age, height, weight 
3. Name of person to be notified in case of emergency 
4. All prescription and non-prescription medications currently being used 
5. Allergies 
6. Particular sensitivities 
7. Need for and type of corrective lenses 
8. Short medical history including list of previous illnesses 
9. Name of personal physician and phone 

These data sheets will be filled out during an initial site safety training meeting before any 
field work begins. They will be filed in the field office, and their maintenance will be the 
responsibility of the designated site safety engineer or his designee (see Appendix B for sample 
medical data sheet). 

In the event of an incident where a team member becomes exposed to or suffers from an 
acute symptom of exposure to site materials and has to be taken to a hospital, a copy of his/her 
medical data sheet will be presented to the attending physician. 

,,.-. 3.4 First Aid for Iniuries Incurred During Field Work 

All injuries will be reported to the site safety engineer immediately. An accident report 
(Appendix C) will be completed by the safety engineer for all incidents. 

A permanent first-aid station will be available at the field office trailer. A portable first aid 
station will accompany each field sampling team. During the site safety briefing, project personnel 
will be informed of the location of the first aid station(s). 

When possible, site workers will refrain from administering first aid for serious injury or 
illness and await for the arrival of NSB-NLON professional paramedics at the site to take the 
appropriate action. Unless they are in immediate danger, injured persons will not be moved until 
paramedics can attend to them. Some injuries, such as severe cuts and lacerations or burns, may 
require immediate treatment. Any first aid instructions that can be obtained from doctors or 
paramedics, before an emergency-response squad arrives at the site or before the injured person can 
be transported to the hospital, will be followed closely. 

3.4.1 First Aid Eauiument List 

The first aid kits that will be kept at the site will consist of a weatherproof container with 
individually sealed packages for each type of item. The kit will include at least the following items: 

l Gauze roller bandages, 1 inch and 2 inch 
0 Gauze compress bandages, 4 inch 
l Gauze pads, 2 inch 
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Adhesive tape, 1 inch 
Band aids, 1 inch 
Butterfly bandages 
Triangular bandages, 40 inch 
Ampules of ammonia inhalants 
Antiseptic applicators or swabs 
Burn dressing and sterilized towels 
Surgical scissors 
Eye dressing 
Emergency eye wash 
Alcohol 
Hydrogen peroxide 

3.4.2 Other Emerpencv Eauiument 

One portable fire extinguisher having a rating of 20ABC will be conspicuously and centrally 
located at the site office. In addition, extinguishers will be located at the drilling rig during 
subsurface sampling activities. 

Portable extinguishers will be properly tagged indicating inspection dates and maintained in 
accordance with “Maintenance and Use of Portable Fire Extinguishers”. As presented in the 
manual, field personnel will be trained in fire extinguisher use before field operations begin. 

An emergency at any site, such as a fire or chemical release, might require that some 
appropriately trained site workers direct traffic on or near the site. Atlantic would be equipped to 
do this before NSB-NLON emergency support arrives. Reflective vests, flares, and flashlights to 
be used for traffic control will be kept readily available in the field office. 

3.5 Record of Iniuries Incurred Onsite 

3.5.1 Occupational Iniuries aud Illnesses Form (OSHA 200) 

All occupational injuries and illnesses that are required to be recorded under the Occupational 
Safety and Health Act will be registered on OSHA Form 200 (Appendix D). Occupational injuries 
and illnesses will be recorded by the site safety engineer within 48 hours of occurrence as is required 
by statute. 

3.5.2 Emdover’s First Reuort of Injurv 

This form (Appendix E) will be completed by the site safety engineer for all accidents 
involving worker injury at the site. Follow-up procedures will include investigation of each accident 
or near-miss by the safety engineer to assure that no similar accidents that may lead to injuries occur. 

3.6 EmerPencv Site Evacuation Procedures 

In order to mobilize the manpower resources and equipment necessary to cope with a fire or 
other emergency, a clear chain of authority has been established. The site safety engineer will take 
charge of all emergency response activities and dictate the procedures that will be followed until 
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NSB-NLON personnel arrive. The safety engineer will report immediately to the scene of the 
emergency, assess the seriousness of the situation, and direct whatever efforts are necessary until the 
emergency response units arrive. At his/her discretion, the safety engineer also may order the 
closure of the site activity for an indefinite period. 

All project personnel will be instructed on proper emergency response procedures and 
locations of emergency telephone numbers during the initial site safety meeting. 

If an emergency occurs, including but not limited to fire, product spill, explosion, or 
significant release of gas into the atmosphere, an air horn will be sounded on the site. For those 
sites where only two or three people are working side by side, the air horn will not be necessary. 
For those operations where hearing is impaired or personnel are spread out, the horn will sound 
continuously for approximately 15 seconds, signaling that immediate evacuation of all personnel is 
necessary as a result of some immediate or impending danger. All heavy equipment will be shut 
down, and all personnel will evacuate the work areas and assemble at a predetermined area, where 
the site safety engineer will give directions for implementing whatever actions are necessary. The 
site safety engineer will attend a mobile telephone and call for backup assistance. 

If a toxic-gas release has occurred, the safety engineer will determine whether it is upwind 
of the meeting place. If the gas poses a danger to the health and safety of those assembling, an 
alternative meeting location will be established. Under no circumstances will incoming visitors be 
allowed to enter a site while an emergency is occurring. Visitors or observers present in the area 
of the emergency will be instructed to evacuate the area immediately. 

,’ ’ 
After sounding the alarm and initiating emergency response procedures, the site safety 

engineer will check and attempt to ensure that access roads are not obstructed. If traffic control is 
necessary, as in the event of a fire or explosion, one of Atlantic’s personnel who has been trained 
in these procedures and designated at the site safety meeting will take over these duties until 
emergency units arrive. Appropriate reflective warning vests will be worn by personnel involved 
with traffic control. 

The site safety engineer will remain on the site to provide any assistance requested by 
emergency-response squads as they arrive to deal with the situation. 

The site safety engineer will have the authority to cease the field investigation after an 
emergency until he deems it safe to continue the investigation. He will dictate any changes in site 
safety practices which are made necessary by specific aspects of the emergency that has occurred or 
are required for preventing further emergencies. 

The location of the NSB-NLON Naval Hospital is provided in Figure l-2. The route to 
Lawrence and Memorial Hospital (New London) is shown on Figure 3-l. 
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4.0 TRAINING PROGRAMS 

4.1 Health and Safetv Training 

All of Atlantic’s field personnel assigned to this project and its major subcontractors have 
attended at the minimum a 40 hour health and safety training course as required by OSHA standards. 
Also, a number of Atlantic’s supervisory personnel have completed the required eight hour 
Supervisory Training Course required by OSHA. A list of Atlantic personnel identified to work at 
the NSB-NLGN sites and titles and dates of the safety courses that they have attended are provided 
below. 

I 

Name General Site Worker Management and 
Supervisor 

Paul Burgess 5188 5188 

Barry Giroux 3189 S/91 

Erik Ness 3/90 5191 

Robert Breeding 7/90 5191 

John Bogdanski 6/91 ---- 

Nicole Ruderman 8/90 ---- 

These training courses have been comprised of classroom instruction, field demonstrations, 
use of respirators, use of appropriate protective clothing, and written and field tests. They cover the 
following topics: 

1. Identification of hazardous substances 
2. Properties of hazardous substances 
3. Routes of exposure 
4. Toxicity of different substances and their synergistic effects 
5. Practical considerations in health and safety management 
6. Physical properties of chemicals 
7. References for threshold limit values (TLV), lower explosion limits (LEL), toxicity data, 

cross references 
8. Technical assistance organizations 
9. Air monitoring and survey instruments 
10. Site entry and egress procedures 
11. Heat stress monitoring 
12. Levels of personnel protection 
13. Controlling access to work zones and other contaminated areas 
14. Personnel decontamination 
15. Equipment decontamination 
16. Site/area safety planning 
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Everyone attending the courses were tested for the tit of their personal respirator and were 
trained in using self contained breathing apparatus (SCBA) both with and without level A suits. The 
courses also emphasized the importance of, and discussed the procedures for, decontamination. 

Health and safety training is an ongoing activity at Atlantic. Yearly refresher courses or 
site-specific training programs are presented as needed to keep field personnel up-to-date with proper 
health and safety practices. 

All subcontractors or other personnel that will enter the active sampling area must certify that 
they have received the training specified in OSHA regulations for hazardous waste operations 
(29cPR1910.120). 

4.2 Onsite Trainiw Prom-am 

After the Atlantic field office has been set up and initial site mobilization has taken place, 
but before any drilling, surveying or sampling activities, the Atlantic site safety engineer will conduct 
an onsite training meeting for all personnel and observers who will be involved in the various site 
investigations. This program will cover specific practices and potential problems inherent to each 
site. No person will be allowed to work at the site unless he has attended this training meeting. 
During the meeting, the Site Safety Plan will be reviewed and copies given to all attending. Copies 
will be kept in the field office throughout the investigation. The major components of the onsite 
training are: 

1. Review the scope of activities for each site. 

2. Review of suspected chemical hazards for each site, their forms (e.g. vapor, gas, 
liquid), and the warning signs of their presence. 

3. Review of potential hazards posed by drilling and sampling in the presence of 
underground utilities and other unidentified hazards. 

4. Operational Procedures: 

l control of site activities 
l control of site access and perimeter 
l zones of hazard 
l levels of protection 
l detection equipment 
l decontamination procedures 
l specific precautions for drilling near buried tanks, utilities, and medical waste 

5. Emergency Procedures: 

l first aid 
l emergency communications 
l local response groups and their phone numbers 
l evacuation procedures 
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6. Fit testing requirements for all personnel on their personal respirator prior to 
commencing work at the site. 

7. Complete reading of the Site Safety Plan followed by initialing of the document to 
confirm the effort. 

Any new personnel who join the field investigation team later in the study are required to go 
through a similar health and safety briefing before they may participate in any aspect of the field 
program. 

Site-specific rules and regulations will be emphasized during the onsite safety meeting. The 
following rules will also be posted in the Atlantic office trailer: 

1. No smoking, drinking, eating within restricted (contaminated) zones. Proper respiratory 
protection is required to be worn at all times within this zone, unless toxic vapor/gas 
levels are determined to be within recommended safe limits based on organic vapor 
meter readings near the subsurface work zones and thus do not pose a health hazard to 
workers. 

2. All rest, refreshment, and sanitary facility use will take place in “clean areas” outside 
of restricted zones and decontamination zones. 

3. Those in contact with contaminated soils or other materials that are thought to be 
contaminated must go through decontamination upon egress from the restricted area 
based on the level of contamination and before they may enter a “clean area” or 
non-restricted area. Decontamination procedures are detailed in Section 5.8. 

4. The site safety engineer has full authority over start-up and shutdown of operations from 
a safety standpoint. He will determine whether conditions are too extreme for work, 
and he will establish the working hours at the site. 

Additional meetings will be held if necessitated by changing site conditions, new operation 
procedures, or the entry of new personnel unfamiliar with important daily safety topics. A record 
will be kept of safety meeting dates and topics discussed (see Appendix F). 
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5.0 SITE SAFETY PLAN 

The nature of contaminants present at NSB-NLON sites vary from site to site. This plan 
establishes policies and procedures to protect workers, base personnel, and other contractors and the 
public from the potential hazards posed by investigation activities at NSB-NLON. General NSB- 
NLON information is presented and specific site descriptions and potential hazards are given for each 
of the two investigation sites. 

5.1 Introduction 

Location: U.S. Naval Submarine Base Plan Prepared By: Barry Giroux, P.E. 

(NSB-NLON) Groton and Ledyard, CT 

Date Prepared: July 1991 Plan Use: 08/01/91 - 12131191 

NSB-NLON consists of approximately 547 acres of land and is located off Route 12 in the 
Towns of Ledyard and Groton. The area surrounding NSB-NLON consists of primarily residential 
dwellings, undeveloped land, and some commercial establishments. The site is easily accessible to 
emergency response groups, both within NSB-NLON and from area municipalities. A Naval hospital 
is located on NSB-NLON, and the New London Hospital is located within four miles of the subject 

property- 

Morrison Geotechnical Engineering during 1990 performed chemical analyses on subsurface 
soils in connection with the proposed dredging for the construction of new quaywalls near Pier 33 
and Berth 16. Those analyses indicated a release of No. 2 fuel oil in both of these locations. As 
a result, the Navy decided a Step I environmental investigation was warranted. In addition, record 
searches showed a former underground distribution system for electrolyte (battery acid) and electrical 
transformers. 

This HASP is developed in conjunction with the Field Sampling Plan which describes the field 
investigation program which will be performed by Atlantic Environmental Services, Inc. (Atlantic) 
as part of the Naval Installation Restoration Study at Pier 33 and Berth 16. 

Specific descriptions of the two additional Step I sites to be investigated are discussed below. 

5.1.1 Pier 33 - Site Descrbtion 

1. Location and Access: The site is located in the northwestern portion of NSB-NLON and 
in the northern portion of the Lower Subase. Amberjack Road provides direct access 
to the site. The site is bounded on the east by the Penn Central Railroad and on the 
west by the Thames River. A site plan is shown in Figure 5-l. 

2. Existing information for Site: Detailed 
Preliminary X Sketchy None 

NSB-NLON HASP -14- FEBRUARY 1993 



N”$:s 
W 

WORK ZONE 

I I I I I I ! I I I I I I I I I I I I I I I I I I I I I I I I ! I I ! I I I 
I I I I I 

- APPROX. LOCATION OF 250 GAL. APPROX. LOCATlON OF 1000 GAL. 
UNDERGROUND STORAGE TANK UNDERGROUND STORAGE TANK FOR 
FOR GENERATOR DIESEL FUEL HEATING OIL 

)....‘......,....................................... ,.......................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ----““.----.--“““““““““i FENCE 
: 
: . ” ” \/ 

I‘ 
/-. \ ,X A ” ” n r’ 

=.-- $1 
41’ 

\, 
------------------------i t __-_-_______------------c 

I 1 
I I I 

I J 

~~t-i-S OF SOIL GAS SURVEY- 
!~R.‘EY POINTS TO BE SPACED AMBERJACK ROAD 
IN A GRID APPROXIMATELY 
25 FE!3 ON CENTER 

RBTRIClED ZONE 

T 

s GOLF COURSE x 

PENN CENTRAL RAILROAD 

WORK ZONE 

AP SOURCE 
1. “EXISTING STORM SEWER SYSTEM”, LOURIERO 

ENGINEERING ASSOC., 4-28-81 

2. “DREDGING FOR BERTHING OF RESERVE FLEET”, 
DEPARTMENT OF THE NAVY, 9-15-45 

3. “REPAIRS TO LOW PRESSURE COMPRESSED AIR 
LINE NORTH OF PIER 17”. DEPARTMENT OF THE 
NAVY, 11-4-54 

THAMES RIVER 

ACTIVIN: LEVEL OF BACKUP 
PROTECTON PROTECTION 

SOIL SAMPLING D C 

GROUND WATER SAMPLING D C 

SOIL GAS SAMPLING D C 

UTlLllY INSPECllON D C 



3. Site History/Status: The site was originally developed as a battery acid storage area to 
support berthing of the reserve fleet. The area is presently used for miscellaneous 
storage of non-hazardous materials. 

4. Facilities Onsite: Potable water, electricity, communications, and sanitary facilities are 
available from many sources in this and adjacent areas. 

5. Underground Utilities: This area is serviced by communications, electricity, sanitary 
sewer, compressed air, and storm sewers which are located underground. The available 
utility maps have been reviewed prior to selecting the locations for borings/monitoring 
wells. Prior to commencing any drilling, NSB-NLON Department of Public Works 
personnel will be contacted to approve drilling locations. 

6. Topography: The site is relatively level from the Thames River to the buildings and is 
paved. The ground slopes steeply upward from the buildings to the Penn Central 
Railroad. 

7. Additional Information: Based upon information provided by NSB-NLON personnel, 
there are two underground fuel oil tanks located at this site. 

8. Potential Hazardous %hemicals Onsite: Hazardous materials identified onsite consist of 
No. 2 fuel oil and battery acid (formerly). Potential hazardous materials onsite include 
No. 6 fuel oil, PAH compounds, solvents, and lead. 

5.1.2 Berth 16 - Site Descridion 

1. Location and access: The site is located in the northwestern portion of the property in 
the northern portion of the Lower Base. This site is south of Pier 33. Amberjack Road 
provides direct access to the site, The site is bounded on the west by the Thames River 
and on the east by the Penn Central Railroad. A site plan is shown in Figure 5-2. 

2. Existing Information for Site: Detailed 
Preliminary X Sketchy None 

3. Site History/Status: This site originally contained a garbage incinerator in the northern 
section. The buildings to the south have been present since the early 1900s. Presently 
this area is used primarily for maintenance activities. 

4. Facilities Onsite: Potable water, electricity, communications, and sanitary facilities are 
available from many sources in this and adjacent areas. 

5. Underground Utilities: This area is serviced by steam, communications, electricity, 
sanitary sewer, compressed air, and storm sewers which are all located underground. 
The available utility maps have been reviewed prior to selecting the locations for 
borings/monitoring wells. Prior to commencing any drilling, NSB-NLON Department 
of Public Works personnel will be contacted to approve drilling locations. 
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6. Topography: The site is relatively level from the Thames River to the rear of the 
buildings, and is paved. The ground slopes steeply upward from the rear of the 
buildings to the Penn Central Railroad. There is a large retaining wall behind some of 
the buildings. 

7. Additional Information: Based upon information provided by NSB-NLON personnel, 
there is one underground diesel storage tank located at the generator adjacent to building 
159. This area was formerly serviced by underground fuel lines and there was a 
dumpster washing facility to the south of the garbage incinerator. Transformers that 
might have contained PCB oils were formerly present at the electrical substation 
(Building 173). 

8. Potential Hazardous Chemicals Onsite: Hazardous materials identified onsite consist of 
No. 2 fuel oil. Potential hazardous materials onsite include No. 6 fuel oil, PAH 
compounds, PBCs, solvents, and lead. 

5.2 Entrv Obiectives 

The HASP was developed to provide a predetermined level of safety with contingencies 
during non intrusive testing, drilling, well installation, well development, soil sampling, and ground 
water sampling activities at NSB-NLON. The purpose of the field investigation is to determine the 
extent and source of contamination onsite, assess environmental and public health risks, and evaluate 
remedial action plans. 

5.3 Authorized Site Personnel and Their Remonsibilities 

The following responsibilities have been assigned to the personnel indicated below: 

(Note: One person mav be resnonsible for more than one iob function:\ 

Project Manager: 
Health and Safety Officer: 
Site Safety Engineer: 
Field Team Leader: 
Field Team Members: 

Paul Burgess 
Robert Breeding 
Barrv Giroux 
Barrv Giroux 
Erik Ness 
John Bogdanski 

Authorized Navy Representatives: 

William Mansfield (Point of Contact) 
Suzanne Berkman 
Deborah Stockdale, Engineer in Charge 

State/Federal Agency Representatives: 

Andrew Miniuks, USEPA 
Paul Jameson, CTDEP 
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Contractors: To be selected. 

5.4 Control of Site Access 

, 

1. The site safety engineer will be responsible for controlling access to all work areas and 
contaminated zones on the site. 

2. The sites which are the subject of the restoration study have been identified according 
to restricted zones, decontamination zones, and the support zone(s) (“clean” areas, such 
as the field office or laboratory). These areas are indicated on the individual site maps 
and are described as follows: 

a. Restricted Zones: 

1) In areas of drilling including surface soil sampling, the work is defined as a 
circle around the sample point or drill rig with a radius of 20 feet. Only 
authorized site personnel will be able to enter this zone under the appropriate 
level of protection during sampling activities. 

b. Decontamination Zone(s): 

1) Personnel decontamination will also be conducted near the site office area. The 
office will be marked by a sign. 

2) All heavy equipment and drilling tools will be decontaminated at a centralized 
area in Area A. See Figure 5-3. All sediment and water from this operation will 
be contained and stored in drums prior to disposal. 

c. Support Zones (clean areas): 

1) The Site office will be located at a field trailer near Building 181. 

2) The heavy equipment (e.g., drilling) storage location will be situated in Area A. 

Maps of the base of operations heavy equipment decontamination area and both of the sites 
delineating the various areas described above will be posted at the following locations: 

POC’S Office 
Atlantic’s Site Office 
NSB-NLON Securitv Office 
NSB-NLON Fire Demutment 

,- 

If site conditions develop that require changes in the established zones, the Navy .POC will 
be notified immediately. The zones will be revised, and a meeting will be held for site personnel 
to inform them of the changes, the reasons that caused them to be made, and any new health and 
safety practices that might be necessary as a result of the altered site conditions. The site maps will 
be revised to show the new configuration of controlled areas. The new maps will be posted at the 
locations listed above and attached to the copy of the HASP kept in the site office. 
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5.5 Evaluation of Potential Hazards at the Associated Sites 

The major waste types expected at these sites, based on past operations, and the primary 
hazards of each are identified below. 

WASTE SOURCES: 

Potential Locations: 

Form: 

Characteristic: 

Containment: 

WASTE SOURCES: 

Potential Locations: 

SOLVENTS 

Pier 33 and Berth 16 

Form: Gas - Liquid X Sludge - Solid X (Adsorbed) 

Characteristic: Corrosive X Ignitable X Radioactive 
Volatile Toxic X Reactive - X Other - 
unknown - 

Containment: 

WASTE SOURCES: 

Potential Locations: 

Form: 

Characteristic: 

FUEL OIL, WASTE OIL AND PETROLEUM PRODUCTS 

Pier 33 and Berth 16 

Gas - Liquid X Sludge X Solid X (Adsorbed) 

Corrosive - Ignitable X Radioactive- 
Volatile X Toxic - Reactive _ Other - 
unknown _ 

Drum 2 Pit ? (Buried) Pond - Lagoon - 
Above ground tank _ Below ground tank ? 
Soils X Debris - Other - 

Drum J- Pit ? (Buried) Pond - Lagoon - 
Above ground tank - Below ground tank - 
Soils X Debris - Other - 

BATTERY ACID STORAGE AND TRANSFER 

Pier 33 

Gas - Liquid X Sludge _ Solid X (Adsorbed) 

Corrosive X Ignitable - Radioactive- 
Volatile _ Toxic X Reactive X Other - 
unknown - 
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Containment: Drum ? Pit 2 (Buried) Pond - Lagoon - 
Above ground tank __ Below ground tank ? 
Soils X Debris - Other - 

NOTE: “?” indicates a feature or characteristic whose existence is determined on a site specific 
basis during the preliminary phase of the investigation; x indicates a characteristic usually 
associated with the specific waste type. 

The specific chemicals expected to be found on the site are listed below and Materials Safety 
Data Sheets for these compounds are included in Appendix G. 

Substances Involved Primary Hazards 

Petroleum product Skin absorption, vapor inhalation, skin or 
contaminated soils eye contact 

Solvents Vapor inhalation, skin absorption, skin or 
eye contact 

PAH compounds Skin or eye contact 

Lead compounds Inhalation of fugitive dust, ingestion, direct 
contact 

Battery Acid Corrosive 

The following additional hazards, not related to NSB-NLON disposal activities, also are 
expected to be found on site: Overhead power lines, vehicular traffic around site vicinity, and buried 
utilities. 

5.6 Levels of Protection For Site Workers 

Levels of protection specified by the EPA refer largely to requirements for respiratory 
protection. The lists below stipulate equipment for respiratory, clothing, and other types of 
protection that will be required for different tasks during the site investigation. The designated levels 
of protection are based on evaluation of potential hazards and risks associated with work at the NSB- 
NLON site. 

Based on organic vapor readings using a HNu photoionization detector or OVA flame 
ionization detector in the work zone for each site activity, the criteria for maintaining or revising 
levels of protection taken in respiratory areas are as follows: 

Background (ambient) 
5-50 ppm above ambient 
50-500 ppm above ambient 
500-1000 nnm above ambient 

Level D 
Level C 
Level B 
Level A 
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5.6.1 Levels of Protection for SDecific Site Activities 

ACTIVITY LEVEL OF BACKUP 
PROTECTION PROTECTION 
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Soil Gas Survey D C 
Borings and Well Installation D C 
Well Development and Ground 

Water Sampling D C 
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Soil Gas Survey D C 
Borings and Well Installation D C 
Well Development and Ground 

Water Sampling D C 

Specific protective equipment for each level of protection is as follows: 

LEVEL C 

half- or full-face respirators (MSA GMC-H or equivalent) 
depending on site conditions 

tyvek splash resistant suit 

hard hats with splash shields or goggles 

steel-toe boots and over-boots 

disposable, latex inner gloves 

chemical-resistant outer gloves 

LEVEL D 

hard hats with splash shields or 
lPl%l~ 

tyvek suit or work overalls 

steel-toe boots and over-boots 

disposable, latex, inner gloves 

chemical-resistant outer gloves 

LEVEL B LEVEL A 

pressuredemand, full face SCBA or pressure pressure-demand, full face SCBA or pressure 
demand supplied air respirator with escape SCBA demand supplied air respirator with escape SCBA 

chemical resistant clothing fully encapsulating chemical resistant suit 

inner and outer chemical resistant gloves inner and outer chemical resistant gloves 

chemical resistant safety boots or shoes chemical resistant safety boots or shoes 

hard hat hard hat 

two way radio two way radio 
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The site safety engineer will closely monitor the work schedules listed in the Field Sampling 
Plan in order to be sure that all workers entering the site have had their safety briefing and the 
amount of safety equipment kept on site, such as the number of respirators available, is sufficient 
for all of the workers and observers present at any time. 

5.6.2 Radiolohal Monitoring 

An environmental radiation survey was conducted prior to investigations at the original eleven 
sites. The results of this investigation can be found in a separate report. Based upon the results of 
that investigation and the site history of the new ‘study areas, no radiological monitoring is required. 

5.6.3 Ambient Monitoriw and Protection Limits 

During drilling, excavation, and sampling, the air in work areas will be sampled periodically 
for the presence of contaminants as stipulated by the EPA Interim Standard Operation Guidelines. 
A HNu portable photoionizer will be utilized to periodically monitor the levels of organic vapors in 
the ambient air during the field work to ensure that appropriate levels of respiratory protection are 
employed at all times. HNu readings will be taken continuously during the advancement of drill 
holes or test pits. Measurements will be monitored from within the test pits or the top of the borings 
as an indicator of the worst case conditions, however, measurements will be monitored from the 
respiratory level (waist level and higher) for determining the actual safety conditions and whether 
there is a need to change to a higher level of safety (or whether the level of safety can be lowered). 
In addition, Atlantic will use an oxygen deficiency and lower explosive limit &EL) meter to screen 
for potential gas or vapor leaks around drilling operations in unknown areas. The following gas 
specific Draeger tubes will be used as necessary: 

l hydrogen sulfide 
l natural gas 
l benzene 
l vinyl chloride 
l mercury vapor 
l cyanide 

5.6.4 Heat Stress Monitoring 

Wearing personal protective equipment puts site workers at risk of developing heat stress 
which may result in health effects ranging from fatigue to serious illness to death. Heat stress is 
caused by the interplay of a variety of factors, including ambient conditions, workload, clothing, and 
the physical characteristics of each worker. The major symptoms of heat stress are listed in 
Table 5-1. When the temperature in the work area is at or above 70 degrees F (21 degrees C), all 
workers, even those not wearing protective clothing, will be monitored for heat stress during rest 
periods according to the following procedures: 

l Take pulse over a 30 second period as early as possible in the rest period. If the 
heart rate exceeds 110 beats per minute at the beginning of the rest period, shorten 
the next work cycle by one third and keep the rest time the same. If, at the next 
rest period, the heart rate still excees 110 beats per minute, shorten the following 
work period again by one third. Continue the process as necessary. 
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TABLE 5-l 

SIGNS AND SYMPTOMS OF HEAT STRESS 

Heat rash may result from continuous exposure to heat or humid air. 
II 

Heat cramps are caused by heavy sweating with inadequate electrolyte 
replacement. Signs and symptoms include: 

l muscle spasms 
l pain in the hands, feet and abdomen 

Heat exhaustion occurs from increased stress on various body organs 
including inadequate blood circulation due to cardiovascular 
insufficiency or dehydration. Signs and symptoms include: 

l pale, cool, moist skin 
l heavy sweating 
l dizziness 
l nausea 
l fainting 

Heat stroke is the most serious form of heat stress. Temperature 
regulation fails and the body temperature rises to critical levels. 
Immediate action must be taken to cool the body before serious injury 
and death occur. Competent medical help must be obtained. Signs 
and symptoms are: 

l red, hot, usually dry skin 
l lack of or reduced perspiration 
l nausea 
l dizziness and confusion 
l strong, rapid pulse 
l coma 
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l Take body temperature orally using a clinical thermometer kept under the tongue 
for three minutes. Take temperature at the end of each work cycle before drinking 
anything. If the temperature exceeds 99.6”F (37.6“C), shorten the next work 
period by one third without changing the rest period. If the temperature still 
exceeds 99.6”F at the beginning of the next rest period, shorten the following work 
cycle by one third. No worker will be permitted to wear a semi-permeable or 
impermeable garment if their temperature exceeds 1006°F (38.1”C). 

l If possible, it is also a good practice to monitor worker’s body water loss. Body 
water loss is determined by weighing each worker, on a scale good to 0.25 
pounds, at the beginning and end of each day. 

The difference in weights will indicate whether an individual is drinking enough 
fluids to prevent dehydration. The body weight loss should not exceed 1.5 percent 
of the total body weight in one work day. 

ALTHOUGH THE FOLLOWING HAZARDS (MEDICAL WASTE, ORDINANCE, CONFINED 
SPACE) ARE NOT EXPECTED TO BE ENCOUNTERED DURING INVESTIGATION OF 
THESE TWO NEW SITES, THE FOLLOWING PRECAUTIONS FROM THE ORIGINAL HASP 
ARE INCLUDED JUST IN CASE UNEXPECTED CONDITIONS ARE ENCOUNTERED. 

5.6.5 Precautions for Samding or Contacting Medical Wastes , 

Due to the ambiguous nature of where historic medical waste were disposed and the potential 
for encountering it at NSB-NLON, Atlantic will take special precautions when working. If 
encountered, the site personnel will handle lab packs, syringes, medicinal vials, and/or soiled fabric 
by remote handling (pliers or other tool) practices. Level C respiratory protection plus a double 
layer of chemical resistant gloves will be worn while handling these wastes. Such wastes will be 
stored in plastic bags and documented in field logs and.through chain-of-custody procedures. In no 
case will any site workers be allowed to breath or touch any form or sign of medical wastes. 
Medical wastes encountered will be placed under the control of the Navy for disposal with other 
hospital wastes generated at NSB-NLON. 

5.6.6 Precautions for Samding or Contact with Buried Commxssed Gas or Ordnance 

Atlantic will use a metal detector, organic vapor analyzers, and LEL (lower explosive limit) 
meters at the drilling operations to screen for potential releases of compressed gas. If a release is 
imminent, the site safety engineer and the activity POC will be notified and emergency procedures 
will be implemented. 

5.6.7 Precautions for Confined Entrv Work 

The Field Sampling Plan does not call for performing any specific confined entry work, but 
the nature of site investigations is to find the unexpected. Therefore, if any confined entry work is 
required, it will be performed in accordance with NAVSEA S6470-AA-SAT-010 (NAVSEA Gas 
Free Engineering Program) and NIOSH Standards for Working in Confined Spaces (December 
1979). Copies of both standards will be kept on file in Atlantic’s main office. Confined entry work 
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will not be performed without first notifying and receiving approval from the site safety engineer at 
the POC. 

5.7 Communication Procedures 

Atlantic will utilize mobile telephones at the base of operations and for each field activity in 
order to have access to emergency support groups and between field team members. 

5.8 Decontamination Procedures 

Decontamination areas will be established for the following activities: 

1) Personnel Decontamination 
2) Equipment Decontamination 

5.8.1 Personnel Decontamination Station 

,,-. 

A personnel decontamination area will be set up at the boundary of each exclusion zone 
and will consist of benches where workers can sit, clean and remove protective clothing (e.g., boots 
and gloves) and other equipment, such as respirators. It will be equipped with basins for water, 
detergent, and other decontamination fluids. Once personnel have gone through decontamination at 
this station and taken off their protective gear, they will be able to proceed to a sink where they will 
wash themselves wherever they may have been exposed to any contaminants. 

The following specific decontamination procedure will be used by site workers wearing 
protective clothing and equipment from Level D through Level B: 

Wash water and 
Plan. 

Step 1 Equipment drop 

Step 2 Boot and glove wash and rinse, and tape removal and 
drop (wash with non-foaming detergent, rinse with fresh 
water spray, then dilute acetone, then fresh water spray) 

Step 3 Hard hat and goggle removal (use same wash as in Step 
2) 

Step 4 Tyvek suit removal 

Step 5 Respirator wash and rinse and drop (use same wash and 
rinse sequence as in Step 2 with a soft-bristle brush and 
a sponge) 

Step 6 Inner glove removal 

step 7 Wash potentially exposed skin (use water and soap at 
indoor sink) 

used cleaning fluids will be stored in drums onsite as specified in the Field Sampling 
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5.8.2 Heavv Eauiument Decontamination 

The area designated for heavy equipment decontamination will be located at Area A. A 
shallow retainage structure will be built where the equipment will be parked during each cleaning 
operation. A steam generator and brushes will be used to clean drill rigs, backhoes, auger flytes, 
casing materials, and other tools. The drilling equipment will be cleaned after each borehole 
operation. No heavy equipment will be permitted to leave NSB-NLON unless it has been thoroughly 
decontaminated. 

To prevent the spread of potentially contaminated soil at each drilling location at NSB- 
NLON, the following procedure will apply: 

l Prior to any drilling, a 20 x 20 foot heavy duty tarp will be placed on the ground centered 
over the borehole. 

l All drilling cuttings will be retained on the plastic and may be placed in a 55 gallon drum 
as specified in the Field Sampling Plan. 

l At the conclusion of the boring or well installation, the tarp and all soils may be drummed 
as specified in the Field Sampling Plan. 

l All drums with contaminated materials will be temporarily stored at the Area A 
decontamination area pending waste classification. 

l All drilling tools will be held within the tarp at each borehole site and transported to the 
heavy equipment decontamination area after the boring is completed. 

All soil, sediment and water from the heavy equipment decontamination area will be removed 
from the cleaning structure and stored in properly labelled drums as specified in the Field Sampling 
Plan. 

5.9 Location of Buried Utilities 

These two sites are underlain by shallow, buried utilities so that it will be necessary for the 
field team to exercise a high degree of caution in determining the exact location of each test boring 
done on the site. The NSB-NLON public works department will be contacted so that active lines 
in the site areas can be identified and marked out. Maps of known utilities at the site will be made 
during the preliminary investigation from maps of former Naval plant operations and information 
supplied by former and current site employees. No borings will be made without prior clearance 
from Navy Public Works personnel. 

Site workers will use these data to choose apparently safe locations for borings. Atlantic will 
also use metal detectors and pipe locators for site screening. Excavation’ will proceed carefully at 
shallow depths to avoid rupturing a line that may be present but that was not detected. 
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5.10 En&wring Controls and Work Practices 

Engineering controls and work practices specified by both OSHA and EPA are directed 
primarily toward limiting exposure through application of engineered barriers. These requirements 
apply to practices on Superfund sites. 

5.11 Handling Drums and Containers 

Regulations for handling drums and containers are specified by OSHA. Potential hazards 
associated with handling drums include vapor generation, fire, explosions, and possible physical 
injury. 

Handling of drums/containers at the NSB-NLON site may involve the movement of unknown 
materials. Prior to handling of drums, they should be visually inspected to gain information 
regarding their content. The investigation team should look for: 

l symbols or words which indicate that the contents are hazardous, radioactive, explosive, 
corrosive, toxic or flammable; 

l signs of deterioration, for example: rust, corrosion or leaks; 

l signs that drum is under pressure, such as bulging or swelling; and 

l drum type. 

Air quality monitoring should be conducted around drums using a portable organic vapor meter. 
Encountering buried drums or containers is anticipated, and a ground penetrating device, such as a 
metal detector should be used to estimate the location and depth of the drums. 

5.12 Illumination 

Illumination requirements identified by OSHA are directed to work efforts inside buildings 
and/or during non-daylight hours. All field activities planned for the NSB-NLON site will occur 
outside during daylight hours. 

5.13 Sanitation for Temuorarv Work Sites 

Sanitary facilities at the NSB-NLON site will be available at adjacent facilities within existing 
Navy buildings. 
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6.0 SIGNATURES OF FIELD TEAM MEMBERS AND OBSERVERS 

THIS SITE SAFETY PLAN HAS BEEN RECEIVED AND READ BY: 

(Signatures of site investigation team members and observers who have been through site safety 
briefing and have read this health and safety plan.) 
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MEDICAL SURVEILLANCE PROGRAM 
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Liver: Blood Tests Total protein, albumin 
globulin, total bilirubin 
(direct bilirubin if total is 
elevated). 

Kidney: Blood Tests Blood urea nitrogen (BUN), 
creatinine, uric acid. 

Blood-Forming Function: Blood Tests Complete blood count 
(CBC) with differential and 
platelet evaluation, including 
white cell count (WBC), red 
blood count (RBC), 
hemoglobin (HGB), 
hematocrit or packed cell 
volume (HCT), and desired 
erythrocyte indices. 
Reticulocyte count may be 
appropriate if there is a 
likelihood of exposure to 
hemolytic chemicals. 

NOTE: From Occupational Safety and Health Guidance Manual for Hazardous 
Waste Site Activities; October 1985; DHHS (NIOSH) Publication 
No. 85-115. 
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MEDPCAL DATA SHEET 

CONFIDENTIAL 

‘ITIE FOLLOWING INFORhlA’IION IS REQUESTED 
TD DEIEIWINE YOUR CURRENT MEDICAL STATUS DATE 

Page 1 of 3 

ATLANTIC 
ENKtRONMNTXL SER MCES, INC. 
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MEDICAL DATA SHEET (con?) 

Pam 2 of 3 
17. ?RRSONAL HplrDRV* 

ENHRONMENTAL SERMCES, INC. 



MEDICAL DATA SHEET (con?) 
Pam 3 of 3 

18. hjurics: Phsc Cbedc Any Injuries You Have Had 

0 Fractures/Broken Bones 0 Severe Cuts l3 Lose of Arm 
0 Back Injury 0 severe Burns 
0 Low Back Pain 

0 Loss of Leg 

0 None 
0 Lost Consciousness 0 Lose of Finger(s) 
0 Dialocatione 

0 Other 
0 Loss of Toe(s) 

Injury 

a Thncd Down on a Physical Examination or 
of Any Abnomal Findings From a Pb@cal 

n. Have You Wed or Traveled Outside the Continental U.S.A. 

/ 
ATLANTIC 
EMRONmNZXL SERM%ES, INC. 
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ACCIDENT REPORT F’ORM 
ACCIDENT REPORT 

Report No. 
SITE PROJECT NO. 

Location: 

Date of Report: I’queni Nanw: 

Name and Address of Injured: SSN: - - Age: 

Sex: 

Years of sewice: Time on Present Job: Title/Classification: 

Divisiwt Date of Accident Time: 

Accident Category: - Motor Vehicle - Property Damage -Fire 

- chemical Exposure -NearMiss -- 

Severity of Injury or Illinoiss: - Non-disabling - Disabling 

- MedicalTreatment - Fatality 

Amount of Damage: $ Froperty Damaged: 

Estimbd Number of Days Away from Job: 

Nature of Injury or Illness: 

CLASSIFICATION OF INJURE 

Fractures Heat Burns - ColdExposure 

Dislocations - chemical Burns - Frostbite 

- sprains - RadiationBums - Heat Sb-oke 

Abrasions BruiseS - Heat Exhaustion 

- Lacerations Blisters - Concussion 

punctures - Toxic Respiratory Exposure - FaintfDizzinezis 

Bites - Toxic Ingestions - Toxic Respiratory 

Toxic Ingestions - Dermal Allergy 

Part of Body Affectedz 

Degree of Disability: 

ATLANTIC 
ENVIRONMENT AL SERVICES, INC. 



ACCIDENT REPORT FORM 
(Continued) 

18. Injuries: Please Check Any Injuries You Have Had 

0 Fractures/Broken Bones 
Cl B&Injury 
0 LowBackPain 
Cl None 

cl sevemcuts cl Loss of Consciousness 
Cl SevereBurns 0 Dislocations 
cl Loss of Ann, Leg, Finger, Tee 0 Other Injury 

19. Check Yes or NO. If Yea, Give Details in Blank Area 
yerr iTO 

a. Any Time Loss From Work Past Two years Due to Illness 

b. Any Brace or Support Worn 

c. Diiharged or Diiualified From Armed Services for any 
Reason. 

d. Military Service - Dates and Locations 
I 

c. Applied for, or Received Worlanen’s Compensation 

f. Been Exposed to Work With Dusts, Radiin, Excessive 
Noise. Chemicals. 

g. Have You Been Unable to Hold a Job Because OE 
I I I 

1. Sensitivity to Chemicals, Dust, Sunlight, etc. 

2. Inabiity to Perform certain Motions. 

3. Inabii to Aesumc Certain Positions. 

4. Other Medical Reasons. 

h. Been a Patient in a Hospital or Sanitarium 

i. Had Surgery Recommended or Performed. Date and Type 

i Are You Taking Modicinea Now. 

k. Have You Been Turned Down on a Physical Examination or 
Been Infomred of Any Abnormal Findings From a Physical 
Examination. I I I 

1. Do You Smoke - If Yea, Quantity Per Day. 

m. Do You Use Alcoholic Beverages - If Yea, Quantity per Day 

n. Have You Lived or Traveled Outside the Continental U.S.A. 

0. AIlerzies 

ATLANTIC 
ENVIRONMENTAL SERVICES, INC. 



ACCIJXNTREFORT FORM 
(continued) 

Date Medical Care Was Received: 

Where Medical Care was Received: 

Address (if off-site): 

ACCIDENT LOCATION: 

Causative agent most directly related to accident (Object substance, material, machinery, 
equipment conditions): 

Was weather a factor? 

Unsafe mechanical/physical/environmental condition at time of accident (Be specific): 

Unsafe act by injured and/or others contributing to the accident (Be specific, must be 
answered): 

Personal factors (Improper attitude, lack of knowledge of skill, slow reaction, fatigue): 

ATLANTIC 
EbMRONMENT AL sERvIcEs, INC. 



ACCIDENT REPORT FORM 
(Continued) 

Level of personal protection equipment required in Site Safety Plan: 

Modifications: 

Was injured using required equipment 

If not, how did actual equipment use differ from plan: 

What can be done to prevent a recurrence. of this type of accident (Modification of machine; 
mechanical guards; correct environment training): 

Detailed narrative description (How did accident occur, why; objects, equipment tools used, 
circumstance assigned duties) (Be specific): 

(Use back of sheet as required), 

Witnesses to accident 

Signature of Preparer 

Signature of Site Leader 

ATLANTIC 
ENVIRONMENTAL SERVICES, INC. 
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OMB DISCLOSURE STATEMENT 

We ssllmate IhAl II wit! lake Iran 4 mlnulas lo 36 minutea to complete A II~H 
enlry on this lorm. including lime loc trviwhq InslwclknS: warchbtg. galherlnp 
l d mslnlaindg It10 data now and wmPbllng And revkwlng lha onby. II you 
have any cammenu wMinq Ihia asumal~ 01 any dhw upaz aI thii recudk~ 
Ing ryrlem. send them to lhe Bunm~ ol Labor SlAlblks. Dlvislon 01 Hanlgemwd 
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EMPLOYER’S FIRST REPORT OF JNURY 

STANDARD FORM FOR 
EMPUNER’S FIRST REPORT OF INJURY 

~ianc mbmit II& rqort ia TRIPLICATE 

:: 
Name of Employer 
Office addras: No. & St. cll/town 

3. Insured by Name of Company 
4. Give nature of business (or article manufactured) 

5. (a) Location of plant or place where accident occurred 
(b) If injured in a mine, did accident occur on surface, under ground, shag, drift or miU 

6. Date of injury 19 Day of week Hour of day a.m. p.m. 

2 
Date disability began -19 a.m.-p.m. 
Wasinjurcdpaidinfullforthisday - 

9. Wben did you or foreman fimt know of injury 
10. Name of foreman 

11. Name of lnjwed 
(First Name) (Middle Initial) 

12. Address: No. and St. 
(Lpst g=&ow 

St-- 
13. Check (J)Marricd- Single-Wtiowai- Widower-, Divorced_, Male ,, Female-; 
14. Age Did you have on fde employment ccrtificatc or permit 
15. (a) Occupation when injured 

(b) Was this his or her register occupation 
(If not, state in what department or branch of work regularly employed 

16. (a) How long employed by your (b) Ww-per~~ S 
17. (a) No. hours worked per day (b) Wagea per&y S 

(c) No. days worked per week (d) Average weekiy earnings S 
(e) If board, lodging, I&l or other advantagea were furnished in addition to wagca, give catimatcd 

value per day, we& or month 

&se 
of 
IqiW 

18. M him tool or thing causing injury 
19. g of power (hand, foot, electrical, steam, etc.) 

2 
Part of machine on which accident occurred 
(a) Was saf@y appliance or regulation provided (b) Wasitinuseattime 

ifi 
Was accident caused by irjurcd’s tbiiurc to use or observe safety appliance or regulation 
Dcmibc fblly how accident occurred, and state what employee was doing when injured 

24. Names and addresses of witnesses 

Nature 25. Nature and location of injury (describe fully enact location of amputations or fractures, right or left) 
of 
WrJ 

26. probably length of diibiity 
27. Has injulrd returned to work Ifso,dateandhour 

At what wage S 
28. At what occupation 
29. (a) Name and address of physician 

(b) Name and address of hospital 

b FataI 30. Has UIJUd dted If so, give date of death 

Date of this report 

Sigtied by 

Firm name 

Official Title 

ATLANTIC 
ENVIRONMENTAL SERVICES, INC. 
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RECORD OF SAFETY MEETINGS 

Company Date/Time Location Attended By AfEkti0n 

ATLANTIC 
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Material Safety Data Sheet No. 9 
Genium Publishing Corporation SULFURICACD, 

1145 Catalyn Street 
Wmeaady, NY 12303-1836 USA :::wm 

(518)377y8855 
Issucdz October 1980 

omuuPuw5wmoo(p. 
1: SECTION 1. MATERIAL IDENTIFICATION 

Revised: February 1986 

MATERlAL SUJXJRIC ACID, CONCENTRATED 
19 f 

A 

m Oil of Vitriol, Hm Sulfate; H2SO4; CAS #664-93-9 

Avail&k from amy suppliar, includiug: 
Mm&own, NJ 07wo; Tekphooe: 800 631-8050 

HMIS 

E’o R 1 

;;;: l 

I 3 
54 

‘SeeSect. KO 

+ Matcrialisobtai&bythe!eactiooofSqmdwrter. cauamtaia 
lowimpuritylevels,suchuO.M%bofhoouFe. Fmpertksvary 
with Hzso, content 

Current 06HA standard ml ACGIH (198586) TLV. NIOSH has a I@hr 
TWA, 40-hr. work week, of 1 wrn3. 

SECTION 2. INGREDIENTS AND HAZARDS 96 HAZARD DATA 
$2-e 0 93-98 1 S-hr‘lWA: 1 m#m3 

B1IPnce’ Humsa, Mist Inhaktioa, 
Tcla:3rn#m3,24wc 
qoxic Mouth Effects) 

SE(-JT’ION ‘3. PHYSICAL DATA : . . ., .: .. :i ..qr . . . . . . . . . . . . a:.::: . . . :.. 

93 

‘z38 so4 H12 

1.8354 

9iy3t H2=4 

1.84 
‘23% 

164 
UlOO ca 100 UlOO 

bming Pains deg c U-34 c83 10.4 
Mater Solubility . . . Complete Miscible 
Vapor Ressuxc, mm Hg Q 100-F 1.. <l (93.1% H S04); Deg. Baumc . . . 66 (93.1% H 
rcpoxtd in degrees Baume Be). Fomuk is Be-145 fi45rsp gr for liquidt heavkr than watcrf 

so,, - Density of H2SO4 is often 

Awearancc Ckar, colorkss, hygmcopic, oily liquid with oo odor. Mists gxeatcr than 1 mg/m3 am easily . 
recognizable. Those at 5 mgtm3 a~ distinctly objectionable. 
SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER 
Flash Point and Method Autoignition Temp. Flammability Limits In Air 

None - Nonflammabk NA 
hfunc rcld as moflammabk 

NA NA NA 
; ho wevex, ti IS a stroq oxuiia~ rgent and may cause tgmon by cmtact ~8th cmubusttbk 

maha Small f&s may be rmothaed with suit&k dry chtmiul. Cool exterior of storage tanks of H2SO4 with water to 
. . * XVOidNptlUCifCXposedtOf~~ ! 

react with metals to libcme fkmmabk hymco grr. 
The acid, especially whea diluted with water, can 

Sulfuricxzidmis!s8ndvtponfiomrfifcaurrecumsive(rscsaxS). 
Fire f@- must wuf sclfumaincd bmthiag quipmat and fully protective chxhing. 

SECTION 5. REACTIVITY .DATA ,....’ 
blfiuic acid is stable uoder mrmal cooditions of use and storage. It do~ not m&go hpztrdoua polymerization. It is a 
mmgminemlacidreactingwithbasumdmet&. Thcumca~mcdacidiarlsor&hydratingaga~t,pickingupnmisturc 
cadily from the air oc other materiat9. Hydrogen gas UUY be gmtntsd wit& l H2SOq c~nteirur. Va drum uutiously. 

rhis awcfial =t3 e-kmhlly wifll water. (Acid should 8lw8ys be sldai slowly to water. w8tcr &i&d to rid ca cause 
toiling md u~~~~lrcWd splashing of the rid.) Sulfur oxides cm result from decomposition a4 from oxidizing xerctiant of 
UKiuic rid. 



NO. 9 2J86 SULFURIC ACID, CONCENTRATED (Rev. C) 
SECI-ION 6. HEALTH HAZARD INFORMATION jTLV 
Cancen~sulfuricridis~rolDIls~rcid,moxiditiPg~Sod8dehy~lsentthrtirrclpklly~DD~ 
huxn8ntissuewithwhkhitcomcsinconuct lngestionmay~scvercinjuryordcath. Eycamtactpmducascvuea 
pcmnna&injury. Inh8WmofaGstsandemagebnththeuppaq&8tozytraccandthclung~ Sulfuricacidismtlistcdas 
tcmiaogmbytheNIP,IARC,orOSHA. 
-AID: EYE: ~flusheyes(~l~uodcreyelids)withpkntyofnmningmtnforu~ls 
minutes. Spctdindilutiagmdrinsingoutlcidwithw~irextrrmtlyimpoMntifpnmmenteye~iL~kr~ 
Obt8iamcdicalhc1pasoonupossibk.* m- ~flushaffcctalarcaswithwrta,rtmwing 

-dOfhing && Utlda the Ufety ShOWer. hlti~UC WMh& with Water 8fXi @it wdiul #ttCDtilU* 

gk+l!Z: Remove to fresh air. Restotx breath@. Call a physician immediately. 
twrrdlatclvwithlugeumuiur 

@JCiFa Dilute rcid 
ofmilkawater,thcagivemilkofamgn&toncuorlioL NevergiveqthingbymrUmto 

an unm person. Do mt induce vomiting; if it occurs sponrarn~sly, continue to adminiuer fluid Obt8in medical 
utentionprsmnupossibk.’ 
Maintain obsavatia~ of p&cot fa possibk delayed oaset of pulmonary alema. 

’ GET MEDICAL HELP = In plant, pmmedic, community. 

SECl’ION 7. SPXLL, LEAK, AND DISPOSAL PROCEDURES 
Hsndkmajorspillsby~prede~~~&~plrm Conuctsopp)iaforrs~inthisp~~,~lacetieebcll~uluioar, 
md for disposing of large umunu. Notify safety personnel. 
Stopkakifyoucandosowithoutaisk 

FVovide optimum vcntilatioa; vapas IR extnmdy Wating. 

Ckmup pcrsxmi need ptotcctb rgaiast inhrktion a cuotacL Keep upwind. Contain spill Minor kaks arspiils w be 
dilllkd With much Wrttl Md ocuoriioed. With sodr uh 01 h. If water js not avail&k, COVQ -mr wi& sami, 

ashes, a gravel and acu&alix cautiously with soda ash a lime. 

RiSKSAh FolJowFedcr4statc,mdkcalqydatiaos. RumfftoPewamaycrcatehydmgcngrr,whichisafka 
expiosion huard. EPA (WA) RQ loo0 Ibs. (40 CFR 117). 

SECflON 8. SPECIAL PROTECMON INFORMATION ., ..: .:.. : : ,.. :..;,.:,:.. ,., 

RWidega=l~litoimtoBrucumaltlLvrcquircmcntrinthcwoficplrce. wkrcmists~upto5o~.~high 
ctTickqprrticulrrtxupimtawirkfan 

3 prrsnmdunmdmrJdeLtucdtolaQmg/ . 
iccciS-tU&~typcCSUppli~-PirrtrpinrorWithfUll~~k 

Avoideycconuabywtofchemicrlvfetygogsksafrc~whacrpluhingmay~. Acid-Wpm@uivc 
clo~suchuNbberglovq~boou,8ndspill,isrscammeaded to avoid body contacf 

SECIION 9. SPECIAL PRECAUTIONS AND COMMENTS ,..: ,.; :, .. .: ‘;,. : _... y:. .‘.. 

~rddincptboyradmmtcbauldk~inCluswa~~Cuearkvingscid;rr~aarnwith~. 

draiqs. Keep out of direct sun&t& do lrot stem above 89.6T (32TC). !Qaiqe facilities axe tn k w gOmoq&c 
matai&metaUicpnwdcrs,ch~~chbruUni~cmbideqoxidiubks,etc. Sodaa&Watlimtshoul&khcpt 
ingcnaslstorageawo&Pcarfaemcrgc~usc. Rotcctcontaiocrsrgria#physicaldamsge; Gltnbottksosedabn 
pnztection. SulfuricacidishighlycamrsivetomDstmeuls,especidlybdown96H2SOq. Avoi&breat&&misrovqors. 
Avoidcontactwithskinaeycs. I)omtingesL Domtaddwrtcrtoaimxn&at& acid. DNmxmay~hydmgmg4 
sn open cautiously. UsemnqWing OoIs tiee of oil, dixt, zuxl grit and vapor-proof electrical fixtutcs 

DoTczlswie calosiveuatui8L ID No.: UN1830 Lab& coIxclsive 

Data Source(s) code: l-12 19,20,24,26,31,37-39,42, 82. CK 

- -. --:-OS- 

- -. 
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Material Safe@ Data Sheets Collection: 
Genium Publishing Corporation 

ap (518) 377-8854 

1145 cataiyn street Sheet No. 334 . 
Schenectady, NY 12303-1836 USA Mineral Spirits, Type I 

Issued: 7/84 Revision: C, 11/89 
.‘.V.)‘.> . . . . . .(c,. . . . ~ ‘.p.“,” ..,. .,.y. <$. q,B.,’ .,y . ..A. <. ” 

..a .z .&.. c, , YH., 9 I %.’ <$.>.w *,< x .r..,+. >. .x :>.:sx. . . . . . . c;.x . . . . . r.i.d..b..aA ..A . ,. < . . . . . .A... : <.:<.,,~...:&..:w .,.. <:~.:.u+~*.. $8 a.. 
Mineral Spirits, Type I, Description: Used as a d&tent in paints, coatings, and waxes; as a dty ckaning agent; as a degreasa R 1 Genlum 
and ckaner in mechanical ahops; and as an herbicide. 
Other Designations: Stodderd solvenu Texsolve S; Vsrsol 1; white spirits; CAS No. 8052-41-3. 
Manufacturer: Contact your supplier or distributor. Consult the latest Chtwricdweek Buyers’ Guide (Genium ref. 73) for a 
suppliers list. 
Comments: AU mineral spirits are refined petrokum dl&llates Gadum divides into types I, II, snd III (MOOS Co&ction, 
NOS. 334,334A. and 334B. respectively). Types I and II have a standsrd aromatic content and 100 and 140 l F (37.78 and 60 ‘C) 
minimum flash pointa, reapcctively; while type JII has a high allphatic content (low or mduced aromatic content), little odor, 
and a 100 ‘F minimum flash point. These different types have different applications. Consult your manufactura or supplier to 
aamtain the exact infunnatiun applicable to your purchased mineral spirits. 

Mineral spirits, LypeL ca 100%+ 
OSHA PEL ACGIH TLV, 1989-90 NIOSH REL, 1981 Toxicity Data+ 
TWA-ok 500 pp. 2900 m&m3 TLV-TWA 100 ppm+ 525 mg/ms IO-hr TWA: 350 mg/m’ 

1%min Ceiling: 1800 mg/ms 
cat, itlhah& Lq: 10 %m)n.s ht 
Humar~ eye 47OppmflS mitt 

t See NIOSH, RTECS (WJ8925000). for additional data with refamcea co inintivc effects. 

BOUIIQ Point: 300 to 407 ‘F (149 to 208 ‘C)+ Vapor Density (Air = 1): ca4.8 % Voktlk by Volmne: ca 100 
Water Solubllity: Insoluble Mokcukr Weight: Not appkable (mixture) 
Vapor Pressure: ca 5 tow at 77 ‘F (25 ‘C) SpecUic Gravity (IX,0 = 1 at 39 ‘F (4 ‘C!)): ca 0.79 

Appearance and Odor: A clear, colorless liqui& a herosene&he odor usual& pemqtibk to humans at about l-pan & 

from many petroleum distiUa&s (pctmluun tuphtiu, petrdann ether, mbber mlvmt, kemaaw, miaenl aal ail, md ohrs). 

Extingukhlng Medk Use water fog. dry chemical, carbon dioxide (cod, or foams to put out fires involving this mat&L Never direct solid 
iaeamsofw~intob~poolsofthisiiquidsiacethiscan~lndsprudthe~. 
Unusual Fire or Explosion Huxurdst Dtniq ftres, or if heated or misted, this liquid is an explosive, flammable hazard. Finely dispersed mists 
ue a dangerous explosion haxard. 
special Fire-fight& Procedures: Wear a self-conuuned bmathing appamms (SCBA) widt a full faapkce opera&d in thee or 
msitive-pressure mode. 

Ytabillty/Polymeri&lon: Type I mineral spirits are stabk at mom temperature in closed containers. Haxardous polymerimtion cannot occur. 
Cbemkal Incompatibiiitkm As a hydrocarbon mixtum, type I can react dangerously with strong oxidixing agents like chlotine and oxygen, as 
well as with nitric, sulfuric, and phosphoric acids. 
Conditions to Avoid: Prevent exposures to heat and ignition sources and incompatible chemicals. Perform processing operations that heat of mis 
ypeIinacareful+controlkdmaoner that minim&s exposure of vapors or mists to posstble heat or ignition sources such as lighted tobacco 
rroducts, open flames, or uninsukted heating elements. 
Hazardous Products OF Decomposition: Thermal oxidative decomposition of type I mineral spirits can produce carbon dioxide and carbon 
nonoxide (CO). Depending on your materiaTs exact composition and its lmrepartcd contaminants (beauene. toluene, or other aromatics or 
tliphatics), degradation products could include unidentified aromatic compounds and organlcs. When heated to decomposition, this material may 
:xplocle. 
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Genium Publishing Corporation 
Material Safety Data Sheets Collection: 

1145 catalyn street Sheet No. 469 
Schenectady, NY 12303-1836 USA Fuel Oil No. 2 

(518) 377-8854 

resembles herosine. Used as a general-purpose domestic or comnkcial fuel in atomizing-type burners; as a fuel for trucks, 
ships and other automotive engines; ss mosquito control (coating on breeding waters); and for drilhng muds. 
Other Designations: CAS No. 68476302, diesel oil. 
Manufacturer: Contact your supplier or distributor. Consult the latest CMcuhveek Buyerr Gui# for a suppliers list 

Cautions: Fuel oil No. 2 is a shin irritant and central aervous system depressant with high mist concentrations. It is an environmental 
haxard and a dangerous fue hazard when exposed to heat, flame, or oxidkrs. 

FpG? 
‘sec.8 

1989 OSHA PEL 199091 ACGIH TLV 
None established None established 

1988 NIOSH HEL 
None established 

1985-86 Toxicity Data? 
Rat, oral, LDa,: 9 gfkg; produces gastrointestinal effects 

(hypctmotility, disrrhea) 

* A complex mixture (c9S%l of pdtiaic, olefbdc, naphtheaic, sad sumstic hydrocubonr; sulfur content (<O.S%); sad benzene (<100 ppm). [A low benzene level 
reduces cucinogeoic risk. Fuel oils an be exempted uuder the beruene ata&rd (29 CPR 1910,ltJ28)]. 
t Moaitor NlOSH, RZ7iCS (HZl.gOWOO), for ftuute toxicity data. 
S,~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ;;i;;;jii ,;i.ljiiijii~i~~~~~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~~~~~~~:~~~~,~~~~~~~:~: j< . . . . . . . . . . . . . . ., . . ...,......C.,.,.,. . . . . . . ,.... . . . . . . . . . . . . . :.:...: :.>:.:.:.:.:.:...:.:.:.;.:.: ..:.>:::::: :::~.‘.):.:.:.~.:.:.:.~ . . . . 
Boiling Point Hange: 363 to 634 ‘F 

(..... .:.~:.‘;.:...:.:.~;.:.‘.:.:.:.:.:.:.~ .:.:.>: . . . . . :.>> .>:.:.:...:.:.:: . . . . . :.:.:...:.:.A: _, .:.:,:: .‘: :-: ::I.. .::‘::..‘...:.: .,. . . . . . . . . . . . . . . . . . . ., .., . . ,, ,..: ..:.: 
(184 to 334 ‘C) 

Ykcosity: 268 ccntistoke at 100 ‘F (37.8 ‘C) 
Speclflc Gravity: 0.8654 at 59 ‘F (15 ‘C) 
Appearance and Odor: Brown, slightly viscous liquid. 

Water Solubillty: Insoluble 
Pour Polntt+ ~21 ‘F (-6 ‘C) 

Tow tmint is the knvcst temoemtute at whieh a lieuid flows fmm an inwnfcd test cnnraina. 
1 -~1~-- -~- --- 

~~~lp~~~~~~~~~:~~~~: ;; ; :+ ;: > 

. ..:.: . . . . . . .,... . . . . . . . .;.., ,. .,. .,.,..,.,, . . . . . . :..,.... . . . . . . . . . . . . . . . . . . . :.~:.:.:.:.):.:.:.:.~.:.:.:.:,:.:.~:.~ ..:...:.:.:.:.::.:.:.:.: ,../,,.,(, ‘..:.:.:.:.:.: .,.., . ...)..’ ,. .~ . . -’ .,:.. :. .: . . . . . :.: .;; :.:...: . . . . . . . . . . . . . . . . . . . . . .,.:.., :::, . . .A.... . . . . . . . . . . .: . ,, ,, .:.. .,.:. .: .,....:..: 
Flash Point: 100 ‘F (38 ‘C) min. 1 Autoignltion Temperature: 494 ‘F (257 ‘C) 1 LEL: 0.6% v/v 1 UEL: 75% v/v 

idc, foam, wstcr fog or spray. Do not use a forced water sorav dire&v on burnirut oil since ExUnguishiq Medhu Use dry chemical, carbon diox 
- - - 

_ - 
his scatters the fire. Use a smotheting technique to extinguish fire. 
Unusual Fire or Explosion HurPrds: Vapors may travel to an ignition source and flash back. This fuel oil’s volatility is similar to gasoline’s. 
Special Fire-fighting Procedures: Isolate haxsrd area and deny entry. Since fm may produce toxic fumes, wear a self-contained breathing 
apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode and full protective clothing. If feasible, remove 
mtainers from fm. Be awate of runoff from fire control methods. Do not release to sewers or waterways due to health and fire or explosion 
lazald. 

g.&iG.&jipI: . . . . .-:..--. :* :...:. ‘..A:.:.: . . . .._ ..-. ..,...... . . . . . . . . ._... . . . . . . . . . . . . . . ~::::s~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:.~~~:~ jj ::i:;,,,. j. i jj : : .:’ :.:..::: :::::::::,:,:! :::.:.::.::;:.::;,:::::.: ,I. :.:...:.>:.: .I......._.... ,.i,.i,.,_. . . . . ...‘...‘...:...‘...:.: . . . . . “‘...)‘.:.: ii. :.:..i.‘...~:.:.:,‘:.:,:.~.:,.,: ,.....,.,.......... :.: :.:.:.: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~ ,..~.~.~.‘..“..,....‘~.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ../....................... . . .., .._.. .., .,.,. ..,.. . . ,., ..,. 
itabiUty/Polymerixation: Fuel oil no. 2 is stable at room tompemtum in closed containers under normal storage and handling co&ions. Hsx- 
rdous polymerixation cannot occur. 
Chemical Incompatibilities: Incompatible with strong oxidixiq agents; heating greatly increases firt haxard. 
Zondltlons to Avoid: Avoid heat and ignition sources. 
Iaxardous Products of Decomposition: Thermal oxidative decomposition of fuel oil no. 2 yields various hydrocarbons and hydrocarbon 
erivatives and partial oxidation Products including carbon dioxide, carbon monoxide, and sulfur dioxide. 



No. 469 Fuel Oil No. 2 1 l/90 

sectio~:Q~:‘:~sii~ll~~~~~~~~~~~~~~d~~~~~~~~~:~~~~~~,~~~~~~~:~~~r:~:ji 1: !: ij i:::)“‘iii’~~:iiiiiiiii;i:j;ii~ $I;, : :, : : .:j::: i ;‘I :j :;. 

SpllYLcak: Notify safety personnel, evacuate arca for large spills, rumove all heat and ignition sources, and provide maximum explosion- roof 
vcntilatioo. Cleanu 

*P 
personnel should protect against vapor inhalation and liquid contact Clean up 

Use noocombusttb e absorbent material to pick up small spills or residues. For large spills, dike far iflead 
ills ptmnptty to reduce tire or vapor 1 axards. 

tloa or disposaL Do not release to sewas or waterways due to health and fire and/or explosion hazard. Follow applrcablc 
CFR 1910.120). Fuel oil no. 2 is an em&oammtal hazard. Report large spills. 

to coda@ l=ick~di~uii$a~xi& 

D osak 
9 

Contact your supplier or a &used contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EP Deslgaatkms 
listed as a RCRA Hazardous Waste 
ZERCLA Hazardous Substance (40 t&R 

40 CFR 261.21): Ig&bki waste 
3024): Not listed 

EARA Extremely Hazardous Subs- (40 CFR 355): Not listed 
SARA Toxic Chemical (40 CFR 372.65): Not listed 
3SHA Destgnatlons 
Air Contammant (29 CFR 1910.1000, Subpart 2): Not listed 

. . ,A.. . . . . . . . . . ..,.,. .I... . :. . ..i. .._., . . . . . . . . . .,. . ...: ./.. 
~~~~~ ~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.~~~~~~~:, ;. ;;, i .;. f. :, y : ‘. 

. . . . .,.. ..:.. . . . . . . . ,.... ..,... . . . . ,.,.. ,...........,........,.,......,.....,...,........ .:,. ..,...,...: .,... . . . . . . ::.,. . ..r. ../: :... . . . . .A:. .::.:...:.: :,..:.:.;:, ,.,...,.... :.: ,....: . . . . . .:.>, ,. .: . . . . . . . . . . . . . . . . . : ..,: . . . . . . . . . . . . . . . . 2 . . . . . . . ::.).. ., .,.,. ., .,., . 

OSHA e b 
use. Fo ll 

and face-protection mgulations (29 CFR 1910.133). 
ow OSHA respirator remlatioos (29 CFR 1910.134) and, if ncccs- 

Trrrnspwtpuon Data (49 CFR 172101) 
IOT Shtpptng Name: Fuel oil 
IOT Haxard Class: Combustible liquid 
D No.: NA1993 
1OT Label: None 
NOT Packaging Exceptions: 173.118a 
SOT Packaging Requkemenb;: None 
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Genium Publishing Corporation 
Material Safety Data Sheets Collection: 

1145 Catalyn Street Sheet No. 474 
Schenectady, NY 12303-1836 USA Fuel 011 No. 6 

@18) 377-8854 Is8ed:‘1o181 Revision: A. 1 l/90 
;siecti6ir..~;l;~i::~M~te~~~d~Dtl~~ti~~ij~:ril:;,:-i ,I:; :; ;$ ::..3.\: T,y+p% i’:‘~iia:ii;.ti:i;l.ii:i::iaii:r .ii’i-:j’:~:i$r :~~~:;,~~.iiiiiililiii:!;:i::i:lii :;;;; ;: ;, ;, ; I),;, 3: ;. ; ;::;:;,. J..: ..;x: :::, : . . ‘33 
Fuel Oil No. 6 Description: A high-viscosity residual oil. Used to power heavy un&‘such as ships, trucks, and trains. A 

j) 
R 1 NFPA 

thick park, fuel oil NO. 6 is not usually used uoless preheat& to decrease its viscosity. 
Other Designations: CAS No. 68553404, bunlsr C. 
Manufacturer: Contact your supplier or distributor. Consult tbc latest Chcmicohveek Buyers’ Gtidrc”, for a suppliers list. K 

R d 
Cautions: Fuel oil No. 6 is a respiratory irritant and central nervous system (CNS) depressaut. It is a moderate fire hazard when exposed PPG* 
to heat or flame. *SC.8 

j !: j .! :j ::: .Tj$i:: Y:.. : :, ;: ;: II: j: 
Fuel oil No. 6* 
1989 OSHA PEL 199031 ACGIH TLV 1988 NIOSH REL 1985-86 Toxicity Datat 
None established None established None established Rat, oral, LD,,,: 9 g/kg 

l A complex mixt~~ of paraffllc, olcftic, uapbtheaic, and aromatic hydmcwbom , lllcbKilng plycyclic 8rom8tic by droabona Sulfur content is ~2.8%. A fuel oil 
No. 6 with low sulfur (0.2 and 1.2%) ir comme&ally wailable 
t Monitor NIOSB. RTECS (HZ1 8OOCKJO). for future toxicity data. 

~:~~&j~~;:i’~p~~~~ .F?q ‘: ‘a’ “““‘fiii! ‘~~~~~~:~~~~~~~~~~~~~~~~:~~~~~~:~~~~~~~:~~~~,~~~~~~~~~~~~,~~~::~:~~ :: :;igy; j: j < : :j:. ;:l;;:::‘:;.; ;;i;iii: j::p $;.::$,,ii:ij .j,;$i,:T i :p :., .,: .,: :.. ~: : :. :,. . ,,:.:.:,,, .:.:.: ,,: . . . . : . . . . . . . . . . . ..:..... .: .,.,. :...:... .‘.’ : .A. >: ..-:...: ,.....,.., .:+: ‘:‘..” . . . ‘:,::...:.::: . . ..‘-‘.::::‘j.;.. .:,. : ..I .:.: .., .:>,.. ,:...:..c . .A... . . . . . . . . . . . .v.... .., ,., ..,... . . . . . . . :..::, :,< :,.,. ..;.,, . . . . . . . . ,: : 
Boiling Point: 500 ‘F (>260 ‘C) Specific Gravlty: -0.966 
Vapor Pressure: 0.2 mm Hg at 70 T (21 ‘C) Water Solubllity: Insoluble 
Visccslty: 36,000 centistokc at 100 ‘F (37.8 l C) 
Appearance and Odor: Black liquid to heavy paste with a petroleum odor. 

‘C) 1 Autoignition Temperature: 765 ‘F (1 _ , 
H: dry chemical, carbon dioxide, foam, water fog, or spray. Do not use a forced water spray directly on bumiug oil since 

this scatters the fire. Use a smothering technique to extinguish fin. Cool fireexposed containers with water spray. 
Unusual Fire or Explosion Hazards: Fuel oil No. 6 is an OSHA Class IIIA combustible liquid that exhibits “boil-over” characteristics. 
Spa&l Fire-flghtlng Procedures: Isolate haxard area and deny entry. Since fire may produce toxic fumes, wear a self~oataiued breathing 
apparatus (SCBA) with a full faccpicce operated in pressure-demand or positive-pressure mode and full protective clothing. If feasible, remove 
containers from fire hazard area. Be aware of runoff from fue control methods. Do not release to sewers or waterways. 

ardous polymerization cauuot occur. 
Chemical Incompatibilities: Incompatible with strong oxidizing agents; heating greatly increases fii hazard. 
Conditions to Avoid: Avoid heat and ignition sources. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of fuel oil No. 6 can produce various hydrocarbons and hydrocarbon 
derivatives and partial oxidation products including carbon dioxide, carbon monoxide, and sulfur dioxide. 



‘EPAflDSCA)dCCUlWS 8EHQol81-m77, Ikunber, 1980. 
~~~~;i~~~ia~~~~~~~~~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~, ; ;::.jy ;;;.j;:.i. :,:: ,: : .,: ; j, : ., .P . . . . . . . . -. ..,..., ,.. ,.,......... ?.. ,.,.......,.:,.,... . . . . . . . . . . . . ...,. . . . . . . . . ..., .,.,.:,.. . . .,._....., ._ ,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,.. . . . . . . . . . . . 
~P@+L: Noti@ safety pqsoa&, evacue ama for targe spius, mlly)ve a~ heat and ignition oources, a,& provide maximum expk~sion- toof 
~~~~thhon. ck8~ 
Jse a rmncombus~le absorbent matanal to pi 

pason#l should protect 
ii 

ainst vapor inhalation and li 
up small spills or mdtiu~. 

uid contact Clean up spills panptly to reduce fire or v r &ards. 
~l~rpius.~flrhad~contlinpielrup~~id~rccl*m 

1r disposal. Do not release to xewers or waterways due to health and fae and/or exp osion hazard. Follow applicable O!WA regu ations (29, CFR 
LjWl.120). Rej~ large otl 

‘“K”L 
- contact your su & 

jlls. 
or a licemed contrMor for detailed recomnx!ndations. Follow applicable F&ml, state, and local regulations. 

::R:DszW~lte (40 CFR 261.33). Not listed 
:ERCLA Hazardous Substance (40 CFR 3’024): Not listed 
iARA Extrenwly Hazardous Substaux (40 CFR 355): Not listed 
iARA Toxic chemical (40 CFR 372.65): Not listed 

using this mate&l, especially before eating, drinking, 

‘ram+wtation Data (49 CFR 172.101) 
IOT shipping Name: Fuel oil 
IOT Haxnrd Classr Combustible liquid 
D No.: NA1993 
!OT Label: None 
OT Packagbg Exceptions: 173.118a 
OT Pa&aging Requirements None 

,-.. 
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No. 1200 

MATERIAL SAFETY DATA SHEET AROCLOR 1254 
GENIUM PUBLISHING CORPORATION 

1145 CATALYN STREET 
SCHENECTADY, NY 12303-1836 USA 

(5 18) 377-8855 GSNUJM PUUIUSHING CORP. Date M~v 1980 

SECTION 1, MATERIAL IDENTIFICATION 
ATERIAL NAME: AROCLOR 1254 
,ESCRIPTION: Distillation cut of polychlorinated biphenyl (or diphenyl) containing 54 
)TliER DESIGNATIONS: 
LANUFACTURER: 

PCB, an Askarel, PYRANOL, GE Material A13B1, CAS # d27 323 188 
Material was a product of Monsanto Co., but dropped in 1977. Exce t for 

uses specifically exemmd and regulated by EPA (for examplepower transformers 
legal manufacture, distribution in commerce, 

P 
and use of PCB's in USA ended in 19>9 

under TSCA. 

Includes 69 or more compounds with 
average of 4.98 Cl atom/molecule. 
Mixture may contain O-2 ppm 
Chlorinated dibenzofurans. Rat, Intravenous 

LD50 358 mg/kg 

boiling range at 1 atm, deg C ---- ca 360-390 Specific gravity (65/15.5 C) -- 1.5 
'apor pressure at 150 C, mm Hg --- <l Pour point, deg C ------------- 10 
rater solubility at 25 C, ppm ---- ca 0.01 Molecular weight (Av) --------- 327 
'iscosity at 100 F, cstk --------- ca 460 Partition Coef. (octanol/water) >104 

.ppearance & Odor: A light yellow, viscous fluid. 

SECTION IV, FIRE AND EXPLOSION DATA LOWER ilPPER 
Flash Point and Xethod I Autoignition Temp. f Flammability Limits In Air 

I 

-- 
one to boiling point I 
xtinguishing Media: Use media appropriate to the surrounding fire conditions. This 
material has very low combustibility, but it can undergo thermal-oxidative 
degradation in a fire situation. 

'irefighters should use full protective clothing and self-contained breathing equipment 
when fighting fire where any PCB's are involved. 

SECTION V, REACTIVITY DATA 

ROCLOR 1254 and other PCB's are nearly inert materials with very high chemical stabili 
the higher chlorine levels usually give the greater stability. At about 300 to 600 C 
some PCB's can oxidize to produce chlorinated dibenzofurans which are much greater 
in toxicity than the PCB's. For complete incineration of PCB's a 2-second dwell time 
above 2000 F (1090 C) with 3% excess oxygen in the stack is suitable (see Sect. \;I). 

ROCLOR 1254 shows very little degradation after 3 weeks exposure to direct sunlight. 
CB's are strongly absorbed on particulate6 or sediments in aquatic systems (streams, 

lakes, ocean, etc.). 
lixed in activated sludge, biodegradation occurs slowly, but only very slowly or alm:,sl 

not at all with compounds above C14. 
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SECTION VI, HEALTH HAZARD INFORMATION (See Sect. II) 

pecially for Cl5 compounds and above. They have become widely dispersed in world-wid 
environment and in the food chain (much like D!YT) since their introduction in 1929. 
Effective control of PCB discharge into the environment be an after 1970. 

4RW.Zf;oJ~ 1254 has a low vapor pressure, but it can be irritat ng to the eyes, nose, and 
t rf misted or heated to produce vapors. 

f 

may cause liver damage. Chronic e 
T 

osure to or 
Excessive acute apd chronic exposures 

thermallv oxidized) can result in c loracne after 
investion of PCBTie!~s ecially when 

k- 6 months. ! s some evident 
of possible carcinogenic risk and adverse reproductive effects with this material. PC 
may appear in the breast milk of an exposed mother. 

FIRST AID: 
.> v. 1 n Contact: Clean exposed skin with waterless cleaner, 
-tile.n‘wnshwith soap and water. 

wipe with a disposable towe 
Promply remove contaminated clothing. 

separate disposal of PCB-contaminated materials.) 
(Control 

Eve Contact: 
shalation: 

Flush promptly & thoroughly with lots of running water for 15 minutes. 
Remove to fresh air. Get meaicnl help if symptoms continue. 

Get medical help. NIOSH has recommended that vomiting be induced. 
help in all cases of severe exposure, repeated exposures, or persistent 

symptoms. 

SECTION VII, SPILL, LEAK, AND DISPOSAL PROCEDURES - 
:Xotiiy safety personnel of all PC3 spills or leaks. Promptly contain splllea material! - 

Prevent its release into the environment! Restrict PCB spill area to trained clean-u 
personnel; use proper protective gear; 

<top leakage if possible. 
follow an established emergency plan. 

Pick up spill. 
Place leakin 

Absorb small spills and residues using a 
containers gickcd-up PCBs, and PCB-contaminated 

roperly Ia cled c osed containers for stora e 
tions prior to disposal. EPA allows approve 8 

stcrage to 1/1/84.(See Sect.I.X.) Storage: 
1ISPOSAL: 

40CFH761.42; Annual report: 40CFR761.45 
-7 Destroy PCB-containing material by burning in an EPA approved facility. Liqu 

:~0--5Qo ppm PCB material can be burned as above or landfilled if not ignitable. Non- 
flowing, PCB-contaminated debris can be disposed of in an EPA approvea I arill. 
(See 40CFR 761; Federal Register, Vol. 44, 31551-4, 66989; Vo1.45, 20473:; 

SECTION VIII, SPECIAL PROTECTION INFORMATION 

?rovide highly effective local exhaust ventilation (trap for exhaust vapors) especially 
if this material is heated or misted. 
must he used for PCBs. 

Unless authorized by EPA an isolated system 

"or nonroutine and emergency conditions of exposure use an approved canister respirator 
or self-contained breathing equipment. 

'revent skin contact for those who work with PCBs. 
and apron, safety glasses and/or face shield, 

Use neoprene or polyethylene gloves 
and other protective clothing as deter- 

mined b; use conditions. 
able to the work area. 

An eyewash station and washing facilities should be avail- 

'rovide for special handlin 
towels and clothing (see !! 

and dis osal of PCB-contaminated materials 
ect. VI& Provide. locker and shower facilities. 

includ&%,p,;gE 

must be trained for PCB work, and they must follow good hygienic practice. 
?rovide Pre-placement medical exams for workers with emphnsls on liver function skin 

condition, and reproductive history. Provide annual medical exams for exposea. worker 

SECTION IX, SPECIAL PRECAUTIONS AND COMMENTS 

?CB materials in containers and in equi ment must have proper labeling 
6 

i ncludin the 
date of storage. Short term (up to 3 days) storage of non-leaking PCBs can i e done. 
Long term storage requires an EPA approved facility, including such criteria as roof 
and walls to shield from rain impervious base and diking which will contain 25% of 
stored volume or twice the volume of the largest container, no drains or openings to 
allow flow loss, and the base must be located above the loo-year flood water elevatic 

?r~~~~~n~kn~Y~d~~~c~a~~~~ ~~B~'In~~i~P:~'so~P~P~~~~1~S-~~"~~n~~~~~~lf~aY~ith PCBs. Prevent 
inhalation of airborne PCBs. Properly contarn PCBs until legally disposed of; do not 
allow them to escape into the environment! 

?CBs , and especially used PCBs, can contain hi er toxicity contaminants. 

I MEDICAL REVIEW: !diw 1980 
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Genium Publishing Corporation 
Material Safe@ Data Sheets Collection: 

1145 catalyn street Sheet No. 713 
Schenectady, NY 12303-1836 USA Lead (Inorganic) 

(518) 377-8854 
- uedz s/90 
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cbemic4 c8rbon dioxide, war spray, or foam to extinguisll fire. 
UnusuaiFireorEkplosioa ~Flrmmabkradmodcntelyexpbriveinthefonnofdustwhene~tohertOflPme, 
spdd lyre-flgIl* Procedlucll: Isolak hwmd area md deny amy. since fke may pmduce toxic fuma. wex a seIf-containal bruthhg 
appmus(SCBA)wlthafullfacqkeopcmdinthe 
NIlOff f?OOl fii COllfd tll&Ofk 

prernabdemmdorpositi~pmsuremodemdfuUprotbdiveeq~~Beawsrcof 
Donotleieasctosewexsormramyr. 

cxposurk to air. Hezudous pal F camotoccur. . 
chemk!8IItlcompatihllttkr tttt~ of hydtoga petoxide + ki~xane explode on contact with lerd. kad is incompatible with sodium pzide, 
tirconim di.wdiUtD reetylide. md OXidmts. A violent reaction on i 
mdium rcctylide (with powdexed leadh ammmiumaiuate (below 2ts 

‘rion may occur with ccmcentraud hydrogen peroxide, cbloriae tiuotide, 
Cwilhpowderedleab).Ludir~~bypurewatamdmrkoganie 

~ysmn,bloodfotxMhm,8odgasUoiotrdtiml( I)sy~.Themostimportmtwaykad~ttnthebodyisthroughinhalatioa,butltcaorlsobe z 
lson that affect a variety of organ systems, iucludiog the Ilewous system, kidoeys, reproductive 

nguted when kad dust or unwashed hands conmninate food. dri& orcigmtes. Much of ingested lead passes through feces without absorptiox 
nm the body. Adults my absorb only 5 to 15% of ingested lead; chikkn may absorb a much huger frachan. Once in the body, lead entax the 
,loodstream aud circulatea to various organs kad concen&ates md remains iIlboneformaayyC%xs.Tbcunoaluofleadthebodysmes 
rmeues as exfmurt contittuu, with possibly cumula!ive effects. Dependins on the dose cntaiug the body, lead cm be deadly within mmal 
lays or affect health 8fter may yedrs. Very high doses can cause brain damage (emcphalopathy). 
b&dkd Caditioos &twoted b7 Rxposm: kui may aggravate nervous system disorders (e.g., epilepsy, neumpathies), kidney disea#s 
igh blood pfWSrat (h-o@. mferrility, and mania. Lead-intiuoed anemia and its effect on blood ~~~SSSUXC c~tll -v* cdi~~au%ia~ 
lliaue.- -- 



SDS~Ref- 26,36,73.64.83.66.69,90,100,101.103,1~, 124~126,132.133,134.136,136,139,142 143 
qmmdby:MJAlllsw,Bs;ladmow Ey~eRcrkrr:DJWil~~MsdkrlRcrkrr:M1U~~MD,MPH;EdYalrl:JIIStrtuSMS 
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